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_MATEMATHKA 


a 


H. H. BPYWJIMHCKAS 


pay 


_ KAYECTBEHHOE HHTEFPHPOBAHHE OHOM CHCTEMbI 
n JM®SEPEHUMAJIbHbIX YPABHEHUH B OBJIACTH, 
COMEP)KALIEM OCOBY!IO TOUKY H MPEXEJIbHbIN WHMKJI 


(ITpedcmaeaexo axademuxom JI. C. Tlonmpseunoim 27 IT 1961) 


B 9Toh 3aMeTKe JaeTca KaCCHu KallHs TpaeKTOPpHH B HeEKOTOPOH oOacTH 
asoBoro mpoctpanctBa, CofepxKalleH Hayao KOOPAMHAT H MpeeAbHbIH WAKA, 


_ cleyroleH ABTOHOMHOM CHCTeMbI 1 AucepentnaIbHBIX ypaBHeHHH C MaJIbIM 
_fiapametpom &: 


MIPS 


tn es sana 


x1 = a (2) x1 — b (2) x2 + >} 1 ls bs (e) xt... xin bro x |), 


xj; =2, 3 


eo (8) t+ ae) ts) Dy Pia (8) Mt... xn” oxi), (1s) 


Lj; =2, 8 


te GC (e) x + X (e, X1;.X2,.%); 

MCE (hs, Xo, . 2 +3 Xp);-X — (Xa, . - Xn); & (8, X41, Xo, X) — BEKTOP-PyHK- 
“una 2 — 2 usmepennit; | x| — 9BKHJOBa IMHa BEKTOPa x; 3ABHCHMOCTb lIpa~ 
BbIX YaCTeH OT & HeMpepbIBHO AHdpepeHuNpyemad HyxXKHOe UHCIO pas. 
Ha cuctemy (1-) HamowKeHbI orpaHHueHua: 
me 12a {0} = 0,'a’ (0) = 0, b (0) =-0 (aa onpefenenHoctu nomoxKuM a’ (0) > 0 
“1 6 (0) > 0). 
2. CoOcTBeHHBIe 3HaYeHHA MaTpHitbl C (0) uMeIoT OTPHWaTeJbHbIe JeMCTBH- 
TeJIbHBIe 4AaCTH. 

aa cdopmMymupopaHua pesyabTaTOB yoOHO paccmMaTpHBaTb cucTemy (1,): 
_B TaKHX KOOPAMHATAX, ITO B MepBbIe JBa ypaBHeHHA Tipu &€ = O He BXOAT Uule- 
HBL BUA %4X; HW X_x; (jf = 3,..., 2). BriOop sTHx KOOpANHAT B MpesNnooxKe- 
|'uHax lu2 Beerfa BO3MOXEeH. I[JO3TOMY MOKHO CUUTATh, YTO CHCTe- 
_a (1,) yoke MaHa B TAKHX KOOPAHHATaXx. 


3. g = {5 U(Pbo+ Poe) Pir — (Pin -+ Poe) Pix— 2PboPbo -+ 2babba] + 3pho-+ Piet 
+ pan + pis} < O* 

B npeammonowkenuax 1,2 nu 3 BepHa: 

ieppema |. Cytuecmeyem OKpecmHocmb Havana KOopOunain cucmembé 
(1.), He saeucmuan om &, maka, 4umo Ora KascO0e0 &E (0, &0) (80 > 0) 6 amo 
_ okpecmnocmu umeemca eOuNcMmeeHHoe nepuoduueckoe pewenue. Jmo pewenue 
ee neirtert ycmouuusom npedenonoim yuKaom. Hayano Koopdunam npu & = 0) 
ecmb ycmotiuueoe nonoocenue paeHosecus, a npu & > 0 — Heycmouu4ueoe. 
| _ Ecam yeaosue g <0 3aMCHUTb ycuIoBHeM g > 0, To cipaBeHBO CJeLy10- 
ee: B He 3aBHCAMLeH OT & OKPeCTHOCTH Hadasla KOOPAMHAT WIA KawKOro 


ee 


* Tas cokpamen ee apryMenT & = 0 ap haa yet WM HYJIM B HH%KHeM HHJeKce He 
HMUWYyTCA, HalpuMep: jipee = fie o (0)- 


Qs 


e@(e1, 0), rue e1 < 0, y cncTempl (1,) CyulecTByeT eqHHCTBeHHOe MepHomnye- 
KOC PeIeHHe, ABJAIONLeeCA HEYCTOHUMBHIM MIPeeJbHBIM WHKJIOM, M0JIO7KeHHE 
paBHOBecHAl pH © < 0 ycrToiiunBo, a npu € = O HeycTOHUMBO. 
Knaccnukauna TpaekTopuit noryuena Ain OOoux cryyaen g << OUug >), 
HO (OpMYJIMpOBaHHe peSyJIbTATOB WIA KaKLOTO U3 STUX CMyaaeB 3aHAIO Obl 
CIMINKOM MHOPO MeCTa, OXBATLIBATb Xe OOa CJLyYAA OLHOK GOpMYJHpOBKOH © 


HeyoOHO, Tak Kak mp g>O B viemme | (cM. HMxKe) HeMO_BMKHDIe TOUKH Be 


u 82 UMeIOT CTPyKTypy ceqia, a He y3a *, Kak B Cayuae g < 0. OcTaHoBuMca 
Ha clyyae g < 0 Kak Ha Oojee HHTepeCHoM. 

Vissectuo (1), uro TpaekTopHu cucTempl (1-), BbIXOLAMIMe H3 NOMOKeHUA 
PABHOBCCHA, 3aMOMHAIOT B €-OKPECTHOCTH Havala KOOPAMHaT AByMepHoe MHO-— 
rooOpasve. Oka3piBaeTcs, YTO efO MOKHO JOTAHYTb JO MpeseMbHOTO IWMKJa. 
TouHee, HMeeT MeCTO: 

Teopema 2. JTpu docmamouno maaom &€(0, &0), ede eo > 0, cucmema 
(1,) umeem ecomeomopqHoe naocKocmu UneapuaHmHoe MHO2ooOpasue Mi, codep- 
ocailee HALARO KOOPOUKaM U NpedeAbHolti YUKA. CepaHuuenHad YuKAOM 4acmo 
M2 sanoAvena mMpaekmopusmu, cmpemsuyumUCcA K npedeAbHomy YuKAY npu 
t—-+ oo WU K nonooenUIO pasHosecua npu t + — oo. 

VUspectuo (2), uTo TpaekTopuu cucTempl (1,), CTpeMALIMeCA K MOOKEHHIO 
papnopecust mpu f—> + oo, 3anonusioT (n — 2)-mepHoe MHoroo6pasue Mz” **. 

B HeKOTOpOH He 3aBHCALLeli OT € OKPCCTHOCTH Ha¥aJla KOOPA MHAaT HHBapHaHrT- 
“oe mHorooOpasnue M2 s3anaetca ypaBHeHuamu 


xy = Fi (X3, s+ ey Xny 8), (2) 
fa 133. o (Xa... oon oe 


Teopema3. B ycnoeuax meopemot 1 cywecmeyem He 3Q6eucHéuaA OM 
€€(0, &0) o62acme U, codepocaujan nonowenue paeHoeecua U npedenbHoltt YUKA, 
makas, 4mo sroboe peuenue cucmemet (1,), HaxuHamweeca 6 Obaacmu U \ Me, 
cmpemumca K yuKay npu t > + o., . 

Jloka3aTeIbCTBO 3THX TeEOPeM OCHOBaHO Ha H3Y4YeHHH OCYIMeCTBIAeMOTO 
cuctemoH (1,) mpeoOpa3o0BaHHa HeKoTOpol (n — 1)-mepHou o6acTu. 

B mepeMeHHBIX 


44 = xy ra Py (X23 SG) Xn» 8), 
Yo ae X»5 [hy Po (ae 2 205 Xp, &), 
Yi XS 


“MHOrooOpasHe M: ” umeer ypapuenus yi =0, y2 = 0 (?) (em. (2)). Tyce 
-Y = (yi, 0, y) — TouKa (mn — 1)-mepHoro momynpoctpancrBa P,: yi > 0, 
-y2 = 0. O6o3sHauum T; (y) nepBy1o TOUKy mepeceyeHuA TpaeKTOpHU, HauMHalo- 
myeHca Ha P, B TouKe y, Cc P,. 

OroOpaxenve 7, B KOOPpANHaTaxX y HMeeT BUT 


yi = (1 + ge) yn + grey? + gov +A, y, 8), 


y=A(ehy+fm, 2) +F (yw, y, ®), 
me qi > 0; 8 > 0; A (2) —(n — 2)-MepHaa Matpuua; f (y1, ©) — (n — 2)- 
MepHbI BekTop; f1 (0, y, &) = Ou fi (y1, y, &) He ComepxKUT npH & = 0 uue- 
‘HOB BHAA yyy; (j = 3,..., 1); F (ys, y, ©) — (n — 2)-mepneiii BexTop TaKkoil, 


# 8 
3ylecb TEPMHHbI CeJIO HW y3e/ oToOpaxkeHua O3HAYalOT COOTBETCTBEHHO He yCTOHUMBYIO 
4 YCTOHYHBYIO TOUKM STOTO oToOparxkenna. 


** Tlon Mo~? nonwmaem lim M2—?. 
&—>0 
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uTo F (yi, UV, €) = 0. B cuny ycnosun 2 coOcTBeHHBIe 3HayeHHA MaTpuust A (0) 
m0 MOJYJ1IO MeHbINe €(HHHILBI. 

_ HerpydHo BuyeTb, 4TO cynlecTByeT He 3aBHCAIadt OT & OKpecTHOcTb U; 
Havala KoopyuHaT cuctempl (1,) Takad, 4To B OONacTH U,()P, oToGparxenne 
T. uMeeT eNMHCTBEHHVIO HeMOyBMxKHYyIO TouKy BL = (Ste, 0, Bie, . .., Bhe)s 
mpuuem Bie MMeeT 10 © nopanzox V —ae/g0. Touxa 8! cooTBetcTByeT nepuo- 
WMyecKOMY pewieHuio cucTempr (1,). STO WoKasbilBaeT MepBy!0 YacTb Teopemb! |. 
SaMeTHM, 4TO Y 3aBHCHT OT HeJIMHEMHbIX 4YaACTeH TOJIbKO TepBbIX ABYX ypaB- 
H€HHU, a 9TO Ha CaMOM Jee O3HauaeT, TO CYIMIeECTBOBaAHHe IMKIa ompele- 
JACTCA HEJHHEHHbIMM YaCTAMH TOKO NWepBbIX AByX ypaBHeHHil. 

7 OtoOpaxenve 7, onpefemseTcA aHamoru4yHo HU WIA yi < 0. 
 YtTBepxeHHe Teopempl 1 06 ycToiuNBocTH MpesebHOTO WHKJIa, a TakxKe 
TeopeMbi 2 1 3 TOKAa3bIBAIOTCA C HOMOILbIO CIELYIOUIMX JIeMM. 

Jlemmal. Jaa Oocmamo4uHo manolx & cyluectneyem 2omeomopHan nps- 


ou uNeapuanmnaa 2nadKkaa Kpuean T, = {y1, 0, ye (y1)}, npoxodauyan wepes 
auaAO, KOOPOUHAM U mo4uKU BE u Bz *, maKan, umo 
: lim TE(y1, 0, ye (ys) = Be npu 1 > 0, 
1 k-»-+00 
2 


4 jim Te (ys, 0, Ye(ts)) = Be npu yr<0, 


: | Picm F215 0) elf) = "0" npu "Bi, 9, << BL. 
k->—co 
- 


‘ JlemMma 2. Cywecmeyem He 3aeucuuana om & obaacme U2, codepxaiuan 
wenodeuioc Hole npu omobpancenuu T, mouku Bu Be uw HaYanO Koopdunam, makas, 
; o Ona mower (y1, 0, y) @U2\Me umetwom mecmo coomnowenun | 


lim fe (y1, 9, y) = ce npu yy > 0, 
k->-b00 


ean ih ; 2 
) lint 7, (91,90, yy = 8. npa yi <0. 
‘ k-+oo 
Hametum joKasatTenpcTBo siemmMbr 1. M3pectuo, 4To cyulecTByeT HHBapH- 
HTHAA OTHOCHTeIbHO T, TlaKad KpMBax, COepxKaulad Hayao KOopAMHaT, 
wakas, uTo Ast | yi|< /e (/ — koucranta, onpeseanemaa cuctemoii (1,)) ona 


Bajaetcs kak [T, = {m1 0, ge (3) aT 2 (71, 0, Ye (yi))@T, ecan lyi| < le 

| ys | < le, npuuem yi > yi wp yi > 0 Hyi< yi mpH yi < 0. 

IlpH KaxKOM & pacCMOTpeHHA NouynpoctpaHcTB yi > Ou yi < O anamn- 

W4HbI. OcTaHOBUMCA VIA OMpeeJIeHHOCTH Ha MOJlympoctpanctse yi > 0. 
BuiOepem wa TP. ape TouKu yt = (yj, 0, Ye (yi) Hy? = (yi, 0, ye (Yi) 

Wakue, uTO 


Tz (y}) = Par (3) 


PaccmMoTpuM Ayry y. KpHBOH ['. ¢ KOHMAaMH y1 H Ye. O6pa3 y-. pH oTOOpaxe- 
aun T, ee . ero vepes T (y-)) eCTb Toe riagkasd Lyra, MpHyeM BBINIO.I- 


; OKa3aTb, 4TO CyllecTByeT Takoe ko, uTO T™ (y.2) C sie rico. (ne 1) ep: 
‘HBI Wap payuyca nopsqKa € c WeHTpom B TouKe 8:. HenozBuxKHad TOuKa Be 
“OKa3bIBaeTCA YCTOMYMBON ** pH JOCTATOUHO MaJIbIX &, MpH¥YeM TepBoe coObcT- 
“BeHHOe 3HAYeHHe MATPHIbI JIMHCHHBIX 4AaACTeH pasJIOKeHHA OTOOpaxenHnA 7’ 


‘B OKpecTHOCTH 8: UMeeT NOpsAsoK 1 — 2q,e. Emy coorsetctByeT yc, Bxoqaulnit 


bs 82 — Heno_puxKHaa TouKa oTOOpaxKenun T, pu yi <0. 
** © Tomomoruyeckoli cTpyKType OKpecTHOCTH ycTOHYNBOH ocoOol TOYKH oTOOpaxe- 
dHaA CM. (3). 
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B ($e. OcTaubHbIe KOPHH MpH MOcTaTOUHO MaJIOM €& HE ME€HAIOT CBOeTO 
XapaktTepa. 


’ Ry 
MuoxectBo (I. P.)U U is (ye) OKa3pIBaeTcH TOME OMOPMHEM 
k=1 


oTpe3xky. Ono 3agqaetcs Kak {y1, 0, Ye (y)}, THe Ye (y1) — OHOsHadHa® 
cdyHkunA 0 Syi < Bie— lig *. Samblkanve MHOMKECTBA ‘git FA ok edu t wild (OP 
h=1 


O4eBHIHO, CCTb HHBApWaHTHaA KPHBawA, HM B CHJIY CKa3aHHOTO BbNNe MpWd O~ 


CTaTOUHO MaJIBIX € OHO 3amaeTca KaKk {y1, 0, ye (yi)} aA Bcex y1€[0, Biel. 
JloKasaTebcTBO JIeMMbI 2 HE IIPHBOJMM BBY HeAOcTaTKa mectTa. 
PesyibTaTbl, OM3KHE K HEKOTOPbIM 13 ONYOJIMKOBaHHEIX 3/eCb, AHOHCHPO- 

Banpt IO. MW. Helimapkom B paoorte (°). JO. MW. Hetimapk yTBepxgaetT, 4TO OHH 

JlOKA3bIBaIOTCA Ha OCHOBaHHA Teopembl | padoTur (*).OqHaKO OKasaTeJIbCTBO 

3TOH oceqHeH TeopembI B paGoTe (*) cosepxKUT omMOKy. 


Mockoscku rocyfapCcTBeHHbI yHHBepCcHTeT Tlocrynnso 
um. M. B. JJomoHocospa 23 TI 1961 
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MATEMATHKA 
, A. Jl. BEHTUEJIb 


= AXAMUTHBHbBIE ®YHKUMOHAJIbI OT MHOFOMEPHOrO 
e BAHEPOBCKOFO NPOLECCA 


(ITpedcmaeaeno axademuxom A. H. Koamoeopoéoim 21 I 1961) 


Tiyetp X = (x, 6, At, Px) — omHOpOAHDI MapkoBCKHH Mpomecc (mo no- 
‘BOY TepMHHOVIOruN HW OOO3HaveHuUtH cM. (1)). B sToH 3ameTKe NOL d y HK LU O- 
‘HaJIOM MbI OyJeM NOHHMATb HOUTH OAHOPOAHHI NOYTH aMTMBHbIM PyHk- 
ivona or X, onpelenennbili npu O< s << t < o,T. e. yHKHIO gG} (w), yaoB- 
Baer op AIOmy10 CJIELYIOULMM YCJIOBHAM: 

A. @; 43MepuMa 10 @ OTHOCHTeJbHO O-aIreOppI Nt MOpO*KCHHOH COObITHA- 
mn (%u€T}, O<u<t. 

iD, = Q; +o M1. H. (mouTH HaBepHoe) (Px). 

B. O97 = ith m. Hu. (P,). 

‘B o630pHoM joKsaye (7) cTaBMach 3afaua onMcaHHaA BCex (pyHKIHOHaIOB 
OT JaHHOrO Mporecca. BoJbUIMHCTBO pe3YJbTATOB, MOJYYeHHbIX MO CHX Mop, 
-OTHOCHTCA K CJY4a10 HEOTPHILaTeIbHEIX PYHKUMOHAOB. B nacTosmel 3ameTKe 
u3yUaIOTCA (PYHKUHOHALI, MMeIOUIHe HyseBOe MaTeMaTHUeCKoOe OKHLAHHE. 

Ilyets X — N-mepupili BuHepoBckuHH mponecc. Mbt He Oyjem kak-JIH60 
C060 0603Ha4aTb BEKTOPHI U CKasIApHoe mpousBesenue. Ecam BekTopnas cbyu- 
“KuHa f TakoBa, uTo m1. H. (P,) 


. t 
i \P (ery) dinreinod Tall) 
0 


t 
“pu Beex ¢, x, TO MOXKHO OMpeeHTb CTOXaCcTHY¥eCKHH MHTerpal \ CMR ae 


{ s 
ABIAIOULMUCA HeMpPepbIBHBIM 110 Ss u ¢ cbyHKWHMOHaTOM OT X. Ecuim MaTemaTuue- 
KOe OK aHMe BbIpaxkeHusA (1) KOHeYHO, TO MaTeMaTHYeCKOe OrmKUaHNe ITOTO 
MYHKWUHOHAIA paBHo 0 (HEOOJIBIIOE yTOUHeHHe Teopembi 2 padoTni (°)). 


> Teopema. Jlycmo 9; — dynkyuonaa om X maxoi, umo M,q; = 0. 
‘o2eda cytuecmeyem Ooperesckan dynKkyua f makaa, amo n. H. (Px) 


t 

= \i (ean eee (2) 
S 

IIpopenem foKa3aTebcTBO B CYULE€CTBeHHO Oouee MpocTom cuiy- 


M, (Oy) all OF IP co, CAzs0 pu tf > 0. (3) 


OnpeseuM HeKOTOPbI HOBbIM (PyHKUHOHA C BeKTOPHbIMH 3Ha4eHHAMH. 
A 9TOrO BBeeM OOO3Ha4eHHe X7 = X;— Xs; PACCMOTPHM HeKOTOPOe pa3- 
eHve S= 1, << t<...<(t, = ¢ oTpeska OT S JO ¢ HM NOMOKUM 
n n 
age s je s Silk Her ae , 
[eels = 3 (raayg- 8 feet =) >) (a )8p wields 2 Dy ee IO) 
i=1 i=1 
13 


Jlerko moKa3aTb, UTO MaTeMaTHYeCKHe OKHaHHA cyMM (4) He 3aBHCAT 01 
pasOvenua. J[oKaxkemM 9TO, HampuMmep, AIA NOCeMHeH CYMMBI. Vimeem: 


n n f 

Maisi = Ms [3 of ][Q x44] =D Magi + 
i=1 i=1 ti 

+ >) My [GMs (84/1 D>) Me [xt (4 My) 1M Lone 


i<j i<j 


Buipaxenue [px]; umeeT ripezesl B CpeHeM KBaj[paTH¥eCKOM IPH H3MeJIb: 
yenuu pasOneHua. JIA OKasaTebcTBa STOO paCCMaTpHBaeTCH pa3HOCTE 
MexXLY CYMM@MH, COOTBETCTBYIONIUMH JBYM pa3OHeHHAM, M3 KOTOPbIX O/HC 
howyuaerca 3 Lpyroro oOaBseHHeM HOBBIX ToueK. Iloce npeoOpasoBanui 
KOTOPbI€ MbI 34€Cb He MIPHBOXMM HU KOTOPHIe HCNOMb3YIOT B KaveCTBE OCHOBHOIC 
ipHemMa IpeacTaBJieHHe MATeMaTHYeCKOrO OAKNAAHHA B BUME MATeMAaTHYeCKOrC 
OMKUaHHA YCJIOBHOrO MaTeMaTHYeCKOLO OAKMaHHA, NOWyyaeM, YTO MaTeMaTH- 
yecKoe OKMAaHHe KBalpatTa 3TOM pa3sHOCTH He MmpeBocxogHT BNC, (¢ — Ss), rye 
A — ,imua Hav6ombulero oTpe3Ka Oosiee KpynNHOrO pasOveHHA. OTCIo4a BbITE: 
KaeT, UTO CyllecTByeT 


a; = l.im, lox}: (5 


3To — dyHKuNoHad oT X; OH MOUTH OAHOPOeH, TaK Kak IIpH MpHMeHeHHH one: 
h 
patopa 9, « [px]; nowyuaeTca cyMMa TakOoro Ke Bua WIA arth: OH MOUTH ay 
t . 
quTuBpen, Tak Kak [px]; = [px]; + [px], naa pas6neHuit, comepxKamux TOU: 
Ky. 2, 

JlokaxemM, 4TO G@; MOXKHO BLIOpaTb Tak, 4TOObI ay OblIO C BeEPOATHOCThW } 
aOCOJIOTHO HelpepbIBHO 110 ¢ C IIpOH3BOMHOH, HHTerpHpyeMOH B KBaypaTe Hz 
Ju060M KOHedHOM oTpeske. M3zectuo ((*), ctp. 85), TO AIA Toro, 4YTOORI PyHK: 
una F (¢) Opa HHTerpasiom OT (pyHKUMH, HHTerpHpyeMOH B KBagpate oT 0 zKC 

fl 
(EAT) SBR) 
7, HeoOxoxquMO UH jlocTaTOuUHO, 4TOOBI CYMMbI Fe , Tie 
: U | 
f=1 
0=T)< 1<...< 7, =T,6niu orpaHnuenbl. OleHHM 3TH CYMMBI JJIs 
n anit 2 
(PYHKIMM GY, PaBHbIe MOUTH HaBepHoe MB TIpH pallHOHaJIbHbIXx 77. 
=) i at : 


igor ae : 
Msapectuo, uro 7; — T;_, = Ti Led. [xx] pi TIPH H3Me/Ib4ueHHH pasOveHHA 


BplOepeM NOCsIeqOBaTeJIbHOCTh pa3sOHeHHH Tak, 4TOObI STOT Mpemem Hu pene 
(5) cyecTBOBaJIM C BepoATHOCTHIO | H YTOOHI 0OaH pallMOHabHad TOUKa Onin 
TOUKOH HeKOTOporo pa30ueHua. TlouTH HaBepHoe 


ck (oté—1)2 n — ({px]2é—1)2 n 
aap = Nilim >} —{4— a2 <lim >) [pg] = N lim lgglt. 6 
a | jaa_—«(L x] p 3 ay 3 


MatemaTuyeckoe OKHaHHe STOTO BbIPaKeHHA — HWKHerO Mpeseda HeOTpU 
LaT@JIbHOH BeJIMYMHLI — HE MpeBOCXOAUT pesena MaTemaTHyecKkoro oma 
HMA, KOTOpbIi cyuyecrByeT u papen NM, (p7)?. Tlostomy nowTu naBepHoe a’ 
MOXKHO TPOLOJMKNTh C PallHOHAJIbHbIX 3HaYeHHH ¢ AOCOMIOTHO HEIIPePbIBHBIN 
o6pasom. M3 onenku (6) BbiTeKaeT CTOXaCTHYeCKaA HEMPepbIBHOCTh Gy, 109 
TOMY HOBOe a; OyeT TakxKe FEV. mpegena (5). | 


TloKkaxkem Temepb, UTO af = \/ (x4) dun. a. (P,). Tonoxum’ > = limi noe 


nN—->0o 
Ss 


Ta Clyyalinad BeEMYHHA H3MepHMa OTHOCHTeJbHO O-anreOphi N16 i mee 
sakony 0 — 1 ((), erp. 153) npaHuumaet c P,-BepostuocTbio | TOKO OH 
44 


3HayeHHe, KOTOpoe Mbl H MpumMem 3a / (x); dyHkuHA / — OopeneBcKkay 
3TO BbITeKaeT M3 Toro, 4TO / (x) = M,§. Octaetca JoKa3aTb, 4YTO C BeposT- 


_ HocTb1o 1 mpu mouru seex ¢ lim n (Gf14jn — af) = f (x). Tak Kak o6e 9TH 
N—Co 


E@JIMUMHBI H3MepHMbI 110 (¢, @), TO, CormacHo Teopeme My6unu, BocTaTouHO: 
OKa3aTb, YTO pH WouTH Bcex ¢ c BeposTHOcTbIO | limn (Gf44)n — a2) = 


noo 


= / (x;). Ho st BemuunHbl pH Bcex ¢ c BeposTHocTb1O | paBHb 6;&. 
Ouenka (6) moKaspIBaeT, YTO C BeposTHOCTHIO | dbyHKuMsA f (x;) MHTerpupye- 
Ma B KBajipaTe Ha JI0OOM KOHE4HOM OTpe3ke, MpH4eM 


T- 
M,\ f? (x4) dt <NCr <0, 


0 
t 


mo3sTOMy ompeseeH \/ (x,) dx,. Tlokaxkem, «To dyHKUMoHal = 9; — 


s 
z 


—\F (x) dx, = 0 n. H. (Py). IIpu stom Mbl 6yeM MOMb3OBaTBCA TOMbKO 
s 

Tem, 4TO cyusecTByeT M, (p;)?; Mxg; = 0; M,xiq; = 0. Tlocmennee spirekaer 

u3 TOTO, 4TO / 


> 


t 
Myxi \ f (4) dk, MENT ,) di" M a7 = M eq}: 


ew 


s 


ne 


IIpu JoKa3atesEcTBe HAM MoHaOOUTCA CuleLyioulad JIeMMa, NpHHaexKa- 
ian Meiepy: 
Jlemma. IJlycmo o; — @yXKyUuoKHaA om mapKoéecKoeo npouecca X. Ecau 
— Oas ocex tu x u Ont A0OOt O2paHtuueHHou OoperescKoti dynkuuu F umeem mecmo- 
_ paeexcmeo 


: 
| 
| 
. 
; 


~o : 
q id M.Q:iF (xz) = 0, (7) 
nig @pe=O on. H. (P,). 
JloKa3atesbcTBO COCTOHT B IpOBepKe COOTHOMIeHHA 


WE Gee By Xp ocaet: Fale.) Or == 0: 


2TOFO JOCTATOUHO, TAK KaK G} H3MCPHMO OTHOCHTENbHO G-aIreOpbEl NW}. 
aa dynkunu fF, orpanvyenHol uM HelpepbIBHOM BMeCTe C NepBbIMH H BTO~ 
| PbIMH YaCTHBIMM I1PpOH3BOAHBIMH, 110 (OpMyJe 3aMeHbI MepeMeHHBIX B CTOXACTH- 
yecKOM MHTerpase (cm. (°)) HMeem nl. H. (Py): 


t 


t 
F (x) = F (xo) + \erad F (xs) dg + \ AF (x) ds = 
0 0 


[nt] 
. i 1 
= F(x) + 1.i.m. >) grad F (Xzjn) raw +> 


noo k=0 


= 


NErxs)-ds: 


— 7 a he 


YMHOXUM 3TO BEIPAaxKeHHe Ha GQ HM BOSbMeM MaTemMaTHYeCKOe OmUaHNe: 
_ mocjie MpeoO6pas0BaHHi NOJyuHM 


~ 1 ~ 

MiGtF (x1) = 5 \ Magi F (xs) ds. 
0 

Jina co6cTrBenHoi dbynKkuuu F onepatopa Jlanuaca umeem '/2AF = AF, 


nu f(t) = M,@°F (x) yqosnerBopseT uHTerpaibHomMy ypaBHenuio Boubt ppa 
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4 4 o oe o ey 4s * z Po eae 7 a 
Sicuo, uto f (ft) = 0. aa byuxuuu F, apasiomeiica munehHon KOMOnHalHeH 
‘COOCTBEHHHIX (byHkuuH, (7) Takxe BpImomwHeHO. Ho smioOyio orpanHueHHyio 
OopeseseKkyio @yHKuNIo F MOKHO MpHOU3HTb JIMHeEHHbIMA KOMOMHAILMAMH | 
F, COOCTBEHHEIX (yHKIMH e* TaK, 4TOOBI 

E (xz) == itm. foe (aa) 
t->00 

{lostomy paBeHeTBo (7) BBINOHeEHO JIA BCeX OFpaHHYeHHbIX OopeseBCKHX, 
<pyukuni, H cbyHKiMonan @; 1. H. (P,) paBeH Hys10. Teopema JoKa3aHa. ~ 


3ameuaune l. Teopemy | MoxHO O606mIMTb Ha WIMpOKHM Kacc Mpo- 
HECCOB, OMNMCbIBAeCMBIX CTOXACTHYeCKUMH udppepeHUHaJIbHbIMH YpaBHeHHAMH 


dxy = >) a(x) EL am (x) dt Vie 1 Oe 
j= 
TIpu stom dbopmysa (2) 3ameHseTca Ha 


Ee 
ot =| > iy (ea) abl. 


j=1 


SameuauHue 2. nt MYASBTHNAUKATHBHEX dyHKLNMO- 
HasIOB TaKUX, ¥TO MQ; = 1, wMeeT MecTO aHamOrMuHaA TeopeMa, a UMeHHO, 
BCAKHH TaKOH (yHKWMOHA pekcTaBlseTcH B Buse | 


t 


; = exp NY (%,,) dx — 2 Pace dul : 


s 


Sameuaunue 3. DMyHKUMOHAaIb, HMelolulHe KOHeYHOe MaTeMaTHYeCKoe 
omkuganne M,@;, 10-BUMMOMy, TpescTaBAsioT¢cA B Bue 


t 
@ = & (xs) —g(%) + \ [ Gu) dx, 


“TO MOKA3aHO MOKA TOJbKO WIA Cy4ad, KOra ITO MATeEMAaTH4eCKOe OKUMAHHE 
He CJIMLIKOM ObICTpO pacTeT KaK (YHKILMA Xx. 

ABTopy CTaJlO H3BeCTHO, YTO aHaJOFHUHbIe pe3yJbTaTbI, He3aBHCHMO 
ApyruM meTogom, Opin nomyyenpt A. B. Ckopoxonom B Kuese. 


Toerynuao 
14 I 1961 
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_MATEMATHKA 


| B. B. TPYLUHH 


© PEWIEHHAX AM®SEPEHILMAJIbHbIX YPABHEHHM B 4ACTHbIX 
| NPOH3BOAHbIX C NOCTOAHHbIMH KOI®®HLHEHTAMH 


(IT pedcmaeaeno axademuxom IT, C. Aaexcandposem 20 II 1961) 
» Ilyets u (%y,..., X,) eCTh pemenve judbepenunatbHoro ypaBHeHuA B 
YaCTHBIX MPOW3BOJHBIX C MOCTOAHHBIMU KoadpumMeHTamMu 
q 
| PG) sO. 
Pee) aan ice <<. 9)'2 0 
4 Ox,’ eRe u (%4, 3 Xp) 0 eo 


! 


Ecau U(X, ..., Xn) B HEKOTOpOH o6acTu V ecTb GeckoHeyHO Audhepenunpye- 
Max dyHKUMA, TO MHOra U3 9TOFO CHefyeT, 4TO U (Xj, .. ., Xn) ECTh OeCKOHeH- 
HO jMdcdepeHuupyemMax dyHKUMA B HeKOTOpO! Gonpureli o6nactu. Tak, 
M. C. Arpanosuyem Opinio yoKasano (1%), uro ecm UW (x4, . . ., Xn) SeCKOHEUHO 
quddepentiupyema B Deus OKpecTHOCTH rpaHulbl OOuacTH V u oOsacTb 
VY orpannyuena, TO wu (xy,..., X,) OeckKOHeUYHO TudpepeHuupyema BO Bcel O6- 
wiacTu V. 

B Hactosieh paOoTe yKa3piBaeTcaA elle HECKOJIbKO CJIyuaeB, Kora OecKo- 
‘HeuHas AudpepenitnpyemocTa pemieHHi ypapnenua (1) pacnpocrpanserca 
¢€ Menbureli OOnacTH Ha OdsbUTytO. 

- Teopema l. Jycmo umeemca oepanuuennan o62acme V, epanuya Komo- 
pou codepxcum KYCOK eunepnaocKkocmu o pa3smepHocmu n — 1. Ilycmo V ecmo 
ma 4acMb epanutol oOOAacmu V , KomMOpas He BxodUumM 6 w, a, ecMb &-OKPecMHOCMD 


“mxoncecmea I. Ecau Hekomopas obo6iwenHasn QynKuyUunA U(X, ..., Xp) 6 OOAQ- 
lcmu V ecmb pewenue ypaehenun (1) u npu HeKomopom & U(xX,..., Xn) 6 
T.[\V ecmo o6viunasn 6ecKkoneanHo Oudrpepenuupyemasn PyAKYyUuA,mo U (X1,.. -, Xn) 


€cmb o0oluHasx OeckoHeuno Oudhpepenyupyeman dbynkuyuus 60 ecett oOaacmu V. 

CnenetsBue. Ilycth o606nuleHHad cbyHKUMA OT ABYX MepeMeHHbIX 
‘UW (Xi, X2) eCTb pemeHue AupepenuMasbHOrO ypaBHeHHA C MOCTOSHHbIMH Kos 
uliuentamn B HeKOTOpOH BbIyKOH OOmacTH W. Ecau wu (x1, x2) B HeEKOTOpOH 
‘cBai3HOn oOslactTH VCW ectTb oOnmHad OeckoHeyHO Auppepenunpyemad PyHK- 
mua, TO Ww (X1, x2) ecTb OObMHaA OeckOHedHO Auppepenuupyeman pyHKuUA 
‘B BbINyKIOM OOo0"Ke OOnacTH V. 

Teopema 2. IlycmoV ecmo oepanudennas o0nacme c epanuiyet V. Ilycmo 
by ecMb 3aMKHYMoe éebiINYyKAOe MHOecme0. Ecau oO00uweHHad GyNKuuA 


U(X, .. +, Xn) 6 OO2acmu V\W ecmo peuenue ypaenenus (1) u 6 HeKomopoti 
‘OKpecmHocmu mHoocecmea T\W u(x, ..., Xn) ecmo oOblunan OecKoHe4HO 
\Oudqdepenyupyeman dynkuyus, mo u (XxX, .. ., Xn) ecMb oOolunaA OecKoHeUHO Oug- 


epenyupyeman ynkyua eo ecet odaacmu V\W. 

_ Oru 2Be TeOpeMbI JerKO MOFyT ObITb MOy4eHb! 43 CeLyroulerO yTBepxK]e- 
HUA. 

. Teopema 3. /lycmo 6 n-mepHom npocmpaxcmee umeemcaA elinepnaoc- 
Koc (x, n) = 0, 20e n ecmb eexmop Hopmaau. J]ra atobo20 Yearoeo uucaa k > O 
icywyecmeyem dyndamenmanonoe pewenue 6 (x) ypasnenus (1), Komopoe 6 noay- 
mpocmpancmee (x, n) > 0 ecmo obotunaa k pas HenpepoisHo Oudpepenyupyemaa 
ynKyus. 

t JLAH, T. 139, Ne 4 les 
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Tloxa3zatTeabctsBo. BpiOepem cucremy KOOpsuHaT Tak, 4TOObI BeK- 
Top 1 wmer Bug (1, 0,.. ., 0). HoKawem cefuac yTBepaeHHe TeOpeMbl IA 
cyyast, Kora PunepiockocTh x1 = 0 He ABMAeETCA XapakTepHCTHYeCKON AIA 
ypapuenus (1). Tlocnequee osnHauaet, 4To MHoroweH P (S1oh ate Saeco 
BeTCTBYIOULHH udepeniHastbHOMy ypaBHeHnto (1), MoxweT ObiTh 3amvcaH B 
Bue 


P (8s, wis iey Sn) 3S ast =i ee (So, i SG, Sn) . . aie P,, (So, Nike: Swe 


re a=-0. 
: rhe HaM (pyHaMeHTasbHoe pelleHve ypaBHeHus (1) MoxKeT ObITS 
MOcTpoeHO TIpH MOMOMH MHTerpHpoBaHHA TO «ecTHHe XépMaHJepa» cio- 
Co6oM, KOTOpbIit NOApoOHO omucaH B padoTe (*) (cM. TaKxe (*), crp. 131). 
JlanpHeline paccyKJeHHA JIHMIb HeSHAUHTeIbHO OTMUALOTCA OT NOCTPoeHHA, 
NpOW3BeeHHOrO B (?). 

O6o3HauuM uepes /, (§) PyHKUHIO 


. [Ge set lle) api a) esl | 
hO=\o kee rep ee 


IIpu (uKCHpOBaHHBIX Go, ..., Gp ypaBHeHHe P* (A, Go, ..., Gn) = 0 HMeeT Pr 
KOpHelt Ay (dy,..-., 6n),-+-», Ap(Gg,-..,5 Gn), KOTOPble HEIpePHIBHO SaBHcaT 
O1N.Cy me nore | 


PaccMOTpHM B KOMIIJIEKCHOH TJIOCKOCTH S; = 6, + iT, KpHBy!O ToOcy 
Fn (G1) + 20 4-2 > % DS fr (61) + 20. (2) 


IIpn i= f,(og-+....+64) +7) rae j=1,2; ..4, 29 ie ona ee 
mosgioc. Tak Kak ypaBHeHHe P* (A, 6o,...,6n,) = 0 uMeeT TONbKO p KOpHeH, 
TO B OJHY H3 3THX Toloc pH HeKOoTOpoM O< j<2p-+ 1 kKopHH He TlonapyT. 
O6o3HaunM J, KOTOpCe CooTBeTCTByeT 39TOMY jf, Yepe3 I(do,...-, Gn). Tak Kak 
KOPHH HelpepbIBHO 3aBHCAT OT 6o,..., Gn, TO 1(6g,..., Gn) MOXKHO CUMTATb 
NOCTOAHHOH B HEKOTOPOM OKPeCTHOCTH TOUKH (6g, ..., Gn). Pa3s00bem Tenlepb 
BCe IIPOCTPpaHCTBO (6g, ..-, Gn) Ha «KYOHMKH») Tak, YTOOb! B KaXKJOM H3 HHX 
[(S9,...,9n) MO2KHO OblIO BLIOpaTb MocrosuHpmM. Kpupyo ty = fp, (d) + 
+21 (6g,..., 6,)-+ 1 B KoMMeKCHOM MpocTpaHcTBe s, O603HauHM yepes 
of, (Gavan tameeG a) 3 ; 

Tak KaK KOpHH ypaBHeHua P*(A, o,...,6n)=0 OTcTOAT OT KOHTYypa 
Jt (6g, ..., Gn) He MeHee 4EM Ha pz, TO 


geet fetter emer semrors Mica Pray 


IPH *S; Gas (Cones oe Ons 
Kak MH B paOote(?), Tellepb MO2%HO TOcTpouTb (byHKUMOHa Hal Mpo- 
CTpaHCTBOM Z. 


(E (6), (a) = \. 


2 


Q : 4p (Sty, G29. = cr-toy Opn) 
\| \ pee sy A: |doz-. don. (3) 
L(G5, ..-, Op) 
Tak xe Kak H B (*), MO2%KHO NOKa3aTb, UTO Npeo6pasopanue Dyppe oT sToro 
(PYHKUHOHAaIa eCTb (yHaMeHTabHOe pewieHve ypaBHeHua (1), KoTOpoe npn 


x, >0 ecTb OObltuHaA (byYHKUMA, ONpeseeHHaA TPH NOMOMLM BEIPAKeHnsA 


oll Palen the LA) \ Pe \| \ pists a ds,| akobas An Sloss 


4 Pasian nO 
(Genes Ol) n) 


Ho upw x; >0 stor unterpan ectb k& pas HenpeppiBHo uddepeupyemaa 
(pyHKUHA. 
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B oOmjem cyyuae mMucrouwneH P(s;,...,S,) MOKeT ObITh 3alucaH B Bue 


Beet S,) Silo (Ses. a, Sn) SP y,(83, 6.» Sn) eve + Po (Sq, «0, Sn). 
_B KoMMseKcHOM IpOcTpaHcTBe $2, ..., S, Mbl MOXKEM TOCTPOHTb «ecTHHLY 
Xépmanyepay H, Ha KoTopo | P* (5, Pes ec. Oo (cM, C)y a ey, 
etp. 131). IIpu stom pzna mo6oro (sy, So, ..., Sn)€Z Oyner 
\ AMESyeSayes.« «, Sp)'ASo «i « Sy =\ piss Dy stiot t WEle ted hore 
H e 


Tenepb Mbl MO2%KeM meee nee BCe HaliH paccyKJeHHs, 3aMeHHB  BCIOLY 
| TOUKH MPOCTpaHCTBa (62,...,6,) TOUKAaMH MHOrooOpa3un H. B uyacruoctn, 
—BMecTo (3) OyleM HMeTb, 4TO 


(E(s), v(0)) = \...\/ tp (Sty 80) ++ + 5 Sy) 


5) J PailecaGs th Acs 
H EXAG acay Sa) (Si, S2, ; n) 


ds, | Sow hSHs 


JokasaTeabceTBo Teopemb 2. Ilyctb @(x) ecTb bunHntHan Gec- 
\ KOHeEYHO Aupdepenuupyemas PyHKUHA, KOTOPaA paBHa HYJIIO BHE OGwacTH 
V\W u upu x€V\ W papya enunuue, ecw TOMbKO paccTosHHe OT Xx JO 
rpannibl oOnactu V\W Oonbue ¢. Paccmorpu npouspeyenue @ (x) u (x). 
Tak Kak u(x) B V \W ectb pewienue ypapnenua (1), TO 


Sl tt i , ~4 


Pligg tig) e@eM=hW) +h), 


‘ 
“tie fi (x) ecTh GeckoneyHo Aubdhepenunpyemasa uHUTHAS PyHKUMA, a HOCHTeIb 
_/2 (x) pactionoxex B €-oKpectHocTu MHoxecTBa W. Ilyctp & (x) ect npousBovtp- 
_ Hoe (yHflaMeuTabHoe pemieHve ypaBHeHnag (1). B stom cmyyuae 


P & (x) u(x) = (fA () + fe) * 6 (x) = fh (0) HB (X) + fe) HEX). (A) 


Cnaraemoe fi (x) * € (x) ecTb oOptmHan GecKoHeuHO Anddepennupyemaa 
_cpyaxuus (cm. (7), erp. 174). Pacemorpum 


f(dx@(y= |) h®e(e— Hae. 


W-ts 


Ecnu x & W + €, To x — § HaxoguTCA NO ONY CTOPOHY OT HEKOTOpO rumep- 
“nstocKkocTu w. Ilyctp 6 (x) ecTh PyHTaMeHTaJIDHOe pemleHHe, KOTOPOe B NOMyNpo- 
CTpaHcTBe, OOpas0BaHHOM FHMepMJIOCKOCTHIO W, eCTh OObIUHAA & pas HempepbiB- 
“HO Auddepenuupyemasa cdyuHkuua. B stom cuyuae fe (x) * @ (x) ecTh k — q 
| pa3 HelpepbiBHO AMddpepenuupyemad PyHKUHA, rye g — NopsAOK OOOOMIEHHO! 
_dyukunn fe (x). Tak Kak k Mbl MO%KeM BbIOPATb MPOHSBOIbHO, TO fs (x) x & (x) 
 eCTb JocTaTouHo rialKas dyHkunsa. M3 papeuctsa (4) nogyuaem, uTo uw (x) 
eCTbh GecKOHEYHO ANddepeHiHpyemand dyHKuuA pu x EV NW. 

; YTBepx enue Teopemb | BhiTeKaeT H3 TeopembI 2 u semMpl M. C. Arpano- 
Buda. 

B 3akuo4ueHHe aBTOp BbIpakaeT Ou aroyapHOcTh npop. T. E. Ilunosy 3a 
“nocTaBky 3aa4uv M pA WeHHbIX yKasanuii. 


Mockosckni rocyjapcTBeHHbId YHHBepCcHTeT Tloctynuo 
( um. M. B. Jlomonocopa 14 II 1961 


J IMTHPOBAHHAS JIMTEPATYPA 


| - 
Y 141M.C.Arpaunosuun, JAH, 128, Ne 3 (1959).?U.M.Peapngpang,T. E. lu 
a 08, IlpoctpanctBa oCHOBHEIX H OGOOWeHHBIX dyHKuni, M., 1958.3 T. E. Wuaos, YMH’ 
14, 3B. 5 (89) (1959). 


7 o# 19 
i 


\ 


Jlonnagn Akagwemuu nayk CCCP 
1961. Tom 139, N41 


_MATEMATHKA 
B. 10. KPbIJIOB 
OB OJHOHM NPEJEJIbDHOM TEOPEME 
(IT pedcmaeaexo axademuxom M. B. Keadounem 29 XII 1960) 


Lleubio HaCTOAULeH 3aMeTKH ABJAeTCA JOKA3aTeIbCTBO CJIELYIOULeH MpeseJb- 
HOH TeOpeMBl. 

Teopema l. J/Iycmo &1, &,..., &,. . . — nocaedoeamenonocms esaum- 
HO H€3Q6UCUMOLX CAYYAUHOLX BEAUUUH, B3A0AHHOIX, B000WE 2060PA, HenoAonCuUmeb- 
HOIMU NAOMHOCMAMU BeposamHocmu p;, (x) (k = 1, 2,.. .), yOoeremeopsrowjumu 
YCAOBUAM: 

1)t TT pi Aro0om ck (ie "12 ee) 


\ Px (xe x el \ xP, (oe) fe ene San ree, \ tp (x)i0 eens 
\ "pn (x) dx = (— 1)7 0%". 


2) Cywecmeyem nocmosxxHaa C makaa, umo nptu arobom n cnpaésedaueo He- 
paéeHcmeo 


3 ("| an) |ax ce || 2p, (x) dx : 
h=1 


h=1 
3) Jan atoboeo hk > 0 npeden 


n 


lim — 3} \ | pn (2) [dx = 0, 
noo Be h=1|x1>AB, 
n 
ede B27 = >) bP. 
kR=1 
4) ITpedea 
lim max i X49 | Op: (%) (rd. 0: 
ee ee au [+] <eBy 


Toeda, ecau Pp, (xX) — naomHocmb 6eposmHocmu HOpMuUposaHHot cymmot 
n 
- 4 
ah >; En, mo cywuecmeyem npedea P (x) 
tL k=1 
4 
2m 


P(x) =tim Pe) = 


Noo 


\ e—124/(2q)1-+itx qf. 


ITpedea nonumaemca @ cmolcae caaboii cxodumocmu Had npocmpancmeom Z. 

Ilpexge “eM TIpuCTyNUTb K JOKa3aTebCTBY, 3aMe€THM, 4TO eCJIM ycuo- 
Bue 1) oOTHOCHTCA CKOpee K NOCTaHOBKe 3aa4M, a yculoBuA 2) u 3) ABIAIOTCA aHa- 
JOraMM OObMHBIX YCNOBAH OFpaHHYeHHOCTH McMepcuM CyMMBI HM ycOBUA 
JIuuge6epra (cm., Hampumep, (+, 2)), TO ycnopue 4) He umeeT aHasora M CBA- 
3aHO C HeMOJIOKUTEMbHOCTHIO IJIOTHOCTeH BEPOATHOCTH Pp (x). 

Hametum Tenepb JoKa3aTebceTBo Teopempi 1. JIA yqo6cTBa BBeqeM HOBBIe 
oOosHauenusa. IycTbh pp, (x) — MOTHOCTh BepoATHOCTH CulyuaiHOH BeMUMHEI 
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Benn =p ee rt ds ..). Yenosua 1) — 4) teopempt 1 B aTux 


o6osnadenuax IIpHHUMAIOT BHI: 
Broiipn m06nix k (l< k< n)un=1,2,... 


\ Pan Cab eb \ xP (ids =n: ., | P7ppp (elds == 0 


bp4 
ie trl eR 
\ X41 an (x) dx = (— 1)* Be . 


2) CymectByeT mocTosnHad C Taka, 4TO npH 160M n 


2 \ 9 | Pe ide —G. 


3) Aas mr06oro A >> 0 npejest 


tiny >) \ x24 | Dag (x) |dx =0. 


tN—>Co k=1 |x| SN 


4) IIpenen 


lim max 74) Dae) aX 0. 
e>0 1<k<n 
1<n<oo|x|<e 


er eaauM yepe3 /,, (f) XapakTepucTuyeck yi0 PYHKIMIO ed aS yepe3 Pn () = 


— a fae (t) XAPakTepucTuyecKy!o PYHKUMIO cymMMbI C, = = Ay: — > ye 
4 r= ht k= 
i [lokaxem, uTo guia |f|<T pasBHomepHo no Rk ee < Rion) ipenen 
lim fre (t) = 1. TevictButTeibHo, B cuy ycnoBusa 1), 


Aa—->co 


(ix te 


for () — 1 = \ ( et» — 1 — itx —...— cae Par (x) dx 
' cJleOBaTeJIbHO, 


Fa ©) — 1 < gare | 224 pra (0) |v 


‘Pa36uBaa OOlacTb HHTerpupoBaHHA Ha |x| < eu |x| > €, 3ameuaem, utTo 
WHTerpad mo | x |< & MOET ObiTb CAeaH, B CHJIY YCOBUA 4), CKOJIb YFOLHO 
_MaJIbIM 3a cueT BLIGOpa & > 0 (paBHomepHO no n), a MHTerpanbt no |x| > «€ 

CTpeMATCA K HYJIIO pH 2 — co MO YCJOBHIO 3). 
i CnemopatembHo, fine (t) — 1 upu |t|<T u upu n — co paBnomepno no 
kU<k<n). B uactuocm, 1A ish <o]) ui rierindl fe OOuIbINMX 1 OyeT 
_ BBIMOJHeEHO HepapencTBO max | fne (t) — ae le) 


1<k<n 


IlyctTp 
In Qn () = Dn 0-1) + 


rye 


i s=2 
Jia flOcTaTOUHO GOOubUIMX N B CHJY MocwMeHerO HepaBeHCTBa CipaBeLVIUBa 
oleHKa 
2M 


n 


| ae py Alig edt 
Pare >) eee res i=l et — 


a 


R= Ws—9 
>) ieee max-| fap (2) =e eed) eae 
k=l 1<k<n p= 


Ho Tak Kak, 10 ycmoBHio 2), 


fL 


i % 
21 | fos () = |< gr 21 \ 324 | Pas (x) | dx <Com ’ 


to R} — 0 (n — oo) paBuomepHo no k (1 Ck <n) gna |t| <T. Ilycrp Te- 
in 2 


ipa) 


nepb 2) (fra @) — 1) = — gy + Pm Tae 
k=1 
plot iy! ae opi Ly ee es 
Pn = Bay + 5 Ne itx—... Ore pr ) Pax (x)idx: 


Ilo ycaosuro 1) 


n 


ae tay ; 
oe DING 1 ite —.. . — 5) pax (x) dv = 31 + Ba, 


rye B D1 MHTeEPpHpoBaHHe MpoBoOsUTCA No OOacTH |x| < &, AaB X2—nN0| x| > e€. 
Tak kak |p, | <| 21| + | 22|, onenum mo Mopysto Yiu De. CrpaBeIMBbI OWEHKH : 


{29+ f29+1 5 
a  eern q+)! >a ¥4| Pak (x) | dx Str eC 10 ycOBHIO 2); 
129 
|d2|<2 Gayl > | \ x29| Dag (x)|dx +0 (n + 0c) m0 ycnoBuio 3). 
k=1]x|>¢e 


CueqopateibHo, Wa ao6oro |¢| < T npegen lim p, = 0, a 3HaquT 
n->0o 


gel 
ligt ing, (2) = — BHI: 


A Tak kak P, (x) = a een (t) dt, TO “3 JoKasaHHOrO cenyeT, ITO Py, (x) > 


— P (x) (n + o) B cMpIcne cma6oH cxoqumoctTu Hag Z (co. (°, 4)). 

Uro6nl nomysuTb Gomee cumbHY!O CxXOsuMOCTS dbyHKuni P, (x), HYKHO Ha- 
JIOXKUTb, KpoMe ycsioput 1) — 4) reopempi 1, ycnoBua, aHaOrM4Hble WOcTaTOU- 
HbIM YCJIOBHAM JIA YCTOMUMBOCTH pa3HOCTHBIX cxem (cM., Hampumep, (°)). Tax, 
HallpHMep, BepHa Cmeqyroulaa 


Teopema 2. JIycmo Ona pp, (x) (R= 1,2,...) e0InoAHeHbL YcnoeuA 
1) — 4) Ae 1 uw nycmo, Kpome moeo, eepHo HepaseXcmeo 
=) A \& 
5) | fae (€) |< (1 + =) (5) (k=1, ..., n) npuecex k, t (— co < t< 00) 


u At0b0m a > . V0e0d: Po \ x) ae es) eee vo, 6 cpednHem. 
JleicTBuTebHO, B 3TOM Cy¥ae cyilecTByeT Tipu Bcex ¢ npefen then Gn (4), 


nN 


TaK Kak @, (t) = i foe (0), MpH4eM STOT Mpeten npuHanmexuT Le. Kpome Toro, 
k=1 


2q 
TaK KaK yTBepxkKeHHe Teopemp! | ocTaeTca B cuse, To lim @, (t) = exp {— iat P 
noo 3 
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a sToro, B CHJIy H30MeTpHyHOcTH B Le onepaTopa mpeoOpa3soBaHua Pyppe, 
cuelyeT yTBepxKeHuve Teopempr 2. 

_ OTMeTHM HeKOTOpBIe OYeEBHAHbIC CBOHCTBA MpeebHOM MJIOTHOCTH BeposaT- 
sHoctu P(x). 

 CsBokcrso 1. Too6no tomy kak pyHamentaJbHoe peuleHve ypaBHeHHA 
‘TeNONPOBOAHOCTH TIpH 160M ¢ ABAseTCsH 3aKOHOM Taycca, pemeHue ypaB- 


HeHHA 


Sige yet oe 

Ox74 
‘i 
‘ipH ww60om ¢ uMeeT BU paccMOTpeHHOM mpelebHOM MmOTHOCTH BepoaT- 
‘noctu P (x). 
— CBOKCTBO 2. [IpexetbHbi 3aKOH, OnpeesAeMbIit MJIOTHOCThIO Bepo- 
ATHOCTH P(x), ABIAeTCA Oe3rpaHHdHO JesIMMbIM. 
CBoncTso 3. IIpefenbupit 3akOH, OMpeesAeMbIN MJIOTHOCTbIO Bepo- 
‘ATHOCTH P (xX), ABJINeETCH YCTOHUMBHIM. 


 Chopmy.mpoBanubie Teopembl ycTaHaBAMBaIOT CBASb MexXKY MeHTPaJbHOli 


‘mpeqetbHOlt TeEOPeMOH TEOPHH BePOATHOCTeH HM MpeeJIbHbIM MOBeEeHHeEM pa3- 
OCTHBIX CX€M, aNIpPpOKCHMUPYIOULAX AudpepenWuaJbuble ypaBHeHHA (CM. TakxKe 
(°)). 

B 3ako4ueHve MpHHOWLy HuCKpeHHio1o OwlarogapHoctp VW. M. Tenpdansy 
u M. A. Esrpadosy 3a BHuaMaHHe K pa6oTe. 


f 
f 
4 
¢ 
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Jloxaagn AkayemMunu HayK ccCcP 
1961. Tom 139, Ne 4 


MATEMATHKA 


B. KY3bMHHOB 


O KOHTHHYYMAX VY" 
(IIpedcmaeaero axademuxom II. C. Aaexcandposoim 25' IT 1961) 


Il. C. Anexcanypos goKkasan (1), uro m1060H n-MepHbiit OuKOMMAaKT cosep- 
XKUT N-MepHOe KaHTOpoBo MHorooOpasue. Mm xe ObLIO NpeOr*KeHO Cesylonlee 
yCHJIeHve MOHATHA KaHTOpoBa MHOTooOpa3ua: N-MepHbIH OuKomnaKT X Ha- 


3bIBaeTCA KOHTHUHYYMOM V’, ecu Aa OOOH Mapbl HeMepeceKalolluxca. 
OTKPBHITHIX MHOxwKecTB H u GBX cylecTByeT TaKOe MOKPBITHE @ IpocTpancTBa X, 
yuTO HUKakKasd Teperoponka C, pa3zeisioulan MHoxecTBa H u G, He MOKeT ObITb 
®-oTOOpaxkeHa B (nm — 2)-mMepHbIii nomuagp. B padore (7) I]. C. Anexcanypos. 
oKasau, UTO m060li N-MepHbIt KOMMAaKT CosepxKUT KOHTHHyyM V”, M MocTaBud 
3alady: BbIACHHTb, BO BCAKOM JIM M-MepHOM OMKOMMaKTe COepKUTCH KOHTH- 
nyym V”. B wactosuel 3aMeTKe JaeTCH MOJOKUTeIbHOe pellleHHe STON 3alaqH. 

[lyctp X — 6OukommakT, A —ero 3aMKHYyTOe MosMHOxKecTBO. Uepes. 


H* (X, A) 0603Ha4uuM g-mepHyio rpymny Koromosoruf Ajekcanjpopa — Uexa 
mapbl (X, A) c Kosd<pulHeHTaMH B MpOH3BObHOK Tpynme G, KoTOpyio MbI OyjeM. 
mpeqioularatb PUKCHpOBaHHOH. Koromosoruyeck y10 pasMepHocTp OukomnakTa X. 
mo OOsacTH KoadpuiNeHTOB G Oynem OOo03HauaTb 4epe3 cdg. 
Onpefeaeune 1, buxomnaxt X B toukea€ X o6pa3yeTgmMep Hoe 
npenmaATCTBHEe, eCcIM cyllecTByeT Takad oKpecTHocTb V ToukH a, 4TO 
wa JOOoH oKpectHoctu U Touku a, colepxameica B V, romomopdu3m i: 


H* (X, X \U) — H’ (X, XV), wslyuupopannpml oroOpaxennem BIOKeHUA 
(X, X\V) = (X, XN U), Herpusnanen. 


Onpefeneunune 2. Touka a 6Ouxomnaxta X, cd X = gq, HasbiBaeTcH 


OCHOBHOH, eCIM QA MIOOOH JocTaTOuHO ManoH oKpecTHocTH W TouKH a 
ok —1 /i7> — vy; 
romomopu3m i": H?~ (W) > H* * (W) ne apasetca oroOpaxeHueM Ha BCIO: 
ease a ; 
rpynny H*~*(W) (uepes W nu W oGosHauaiotcs CooTBeTCTBeHHO 3aMbiKaHHe 
M rpaHuwa MHowectTBa W). 
OnpellesieHua, SKBUBAJICHTHbIe STUM, Oplwiu Manpi I]. C. Anexcanzposbm A 
KOMIHaKTOB, JI€?KalllHX B 9BKJIHJOBOM MpocTpaHcTBe. 
Teopema 1. Mycmo X — 6uxomnaxm, cd X = n; moeda cytuecmeyrom 


eX makue samKnymole mHoocecmea Y u A u om«Kpeimoe 6 Y muoowectneo H, umo: 
BbINOAHEHbL CACOYIOLUC YCAOBUA: 


1°. H cocmoum us ocnoeHblx mouek 6uKomnakma Y. 

Ome ; 

2°. H = Y; H codepocum Oukomnakm, Koeomonoeu4ecKaad pasmepHocmb KO- 
mopoeo paeHa Nn. 


3°. B abot mouxe aH 6uKomnaxm X o6pasyem n-mepnoe npenam- 

cmeue. 
0 

4°. [lan atoOelx omkpolmelx 6 Y maoocecme Gy u Gy cytuecmeyem maxKoe 
noKpolmiue w npocmpancmea Y, umo Ona smobott nepeeopodKku C, pasdeastousett 
MHoncecmea Gy U G2, eomomoppusm Mo: H”* (Naic, Neca a) ~ A” (C, CfA) 
Henlpusuaen. 

Syecb uepes Nejc 0603Ha4eH HEPB NOKPHITHA, BbICeKAeMOrO NOKPbITHeEM @ 
Ha MHowecTBe C, aHaJlOrM4Hbii CMbICA uMeeT OGo3HayeHHe Nw) cpa} Me 0003Ha- 
zs [CN A: Te 


uyaeT TOMOMOPu3M MpOeKIHH TpyMMbl KOrOMOJOrH HepBa MOKPBITHA lapbi: 
(C, CfA) 8 mpexenbuyio rpynny mpsxmoro cnektpa, onpelemsroulero rpynmy: 
Koromomoruli H”—* (C, C/A). 

Mokasatenapbertso. Tak kak cd X = A, TO cyulecrByer 3aMKHYTOe- 
TIO{MHOxwecTBO B OuKomMmaKTa X, faa xKoToporo A” (X, 8B) +0. Tycrs- 
e¢ HA" (xX, B) ue+0. 

_ WUcnonb3ya HenpepbipHocTb cneKTpaJbHbIX Tpynm Koromovoruli, Hatizem 

Tako OvkKomnakt Y ( X, uTo o6pa3 9emMeHTa e€ pH Tomomopdusme i*: 

gH? (X, B) — H7 (Y, Y(\B) ne papen uynw, a Jaa mo6ore co6cTBeHHOrO 
3aMKHYTOFO NOsMHOxecTBa Y’ OnKOMMaktTa Y oOpa3 9eMeHTa e pH TOMOMOp- 

mpusme ta: H° (X, B) — H* (Y1, Yif)B) pasen uyaw. Ilyctrs A = YB, 

H=Y\ 8x te = e1. Ilokaxkem, uro mnoxectsa Y, A u H yopnerBopstoT BCeM 

‘TpeOoBaHHAM TeOpeMbt. 

_ Uyers a€ H wu W — akan oKpectuoctb TouKH a@ B OuKOMNMaKTe Y, 4TO 


WA =. PaccmoTpHM  aMNMOHHYIO Mocwe_oBaTebHOCTh TpHasbi 


a W,Y\W). Yautsmas, uo WO VY \W) = W u WA = 4, ata nocae- 
oe MOXKeT ObITh HAaMWcaHa CyleLy1ouluM OOpasom: 


, 


: A? (W) = Fie (Y\W, ees (W) ae 


. 


A 
5 


(Viel) eWay WAY. 


Tak Kak oOpa3 9/ieMeHTa € B rpynne KoroMOMOru COOCTBeHHOrO 3aMKHYTOFO 
JIOAMHOMKecTBa OMKOMNAaKkTa Y mpuH roMoMopdu3Me, HHAYUMPOBaHHOM BVIO2*Ke- 
HHeM, paBeH HyvI0, TO P (e1) = 0. M3 TouHocTH NocMesoBaTeMbHOCTH BBITeKaeT 
cytlecTBoBaHue anementa es @ H’—'(W), ana Koroporo Aes = e1. Torga oopa3 
Tomomopdusma %p, a cyleqopatesbHO, H Tomomopdusma iz: H” *(W)>H" (W) 
‘He COJePpAHT BIeMeHTAa €2, TEM CaMbIM yTBeprKleHHe 1° ToKasaHo. 

t JionycTuM, 4To H =+- Y. Torga A cofep»xuT oTKppitoe B Y muHoxecTBo M. 
Tlo TeopemMe sBpipesanua oToOpaxenne i*: H” (Y, A) > H" (Y\M, A\M) 
‘ABJIACTCA H3OMOP@H3MOM, 4TO, OMHAKO, NPOTHBOPe4YHT CBOMCTBY «MHHHMAJIb- 
HocTu» OuKomnakta Y. Takum o6pasom, H = Y. . 

5 i — “ 

' Beway Touxoctu nocaegopatenpuocru H”* (iV) ree A" (W, W) 
‘eMeHT Oe, OTMMUEH OT HYAA, u noTomy rpynna.H"(W,W) werpusuanbya. 
_ Takum o6pa3om, mHoxecrso H cogepxuT OuKomnaxt W, Koromovioruue- 
‘Kad pasMepHOcTb KOTOpOrO paBHa nN, HW yTBep»xyeHue 2° TOKa3aHO. 

} Ilyetp a € H, V = XNA ut U — oxkpectuoctb Touku a, cofepxatianca BV. 
PaccMoTpuM KOMMYTaTHBHYy1IO JMarpamMy: 


A SU re) —— XU) 


ot 
| 
* 


H™(X,B) ——> H"(Xx,4) 


borane 


H"(y,A) H™(X\U)N Y,A) 


re ee ee 


BepxuaAsd cTpoka 9TOH AuarpaMMbl ABAeTCA OTPe3KOM OTHOCHTEIbHON ast 
MMOHHOH Koromosoruyeckol noceqoBaTesbHocTu Tpualb (X, X\U, VY) ae 
(CEHMK CTONOeM ABJIACTCA OTPeC3KOM KOFOMOJIOFM4eCKOH MOCeELOBATeIbHOCTH 
Tpouku (X, (X\U)(Y, A), at’, j*, 2", (, m* — oro6paxenua rpynm KoroMo- 
Jorvii, uAyuMpoBaHHbIe OTOOpaxkeHuaAMH BaloxweHUA. Ilycth e & H” (X, B) — 
(Panee BHIOpaHHbM semenT. Torna mle = e1, e1 += 0. CreloBaTeJIbHO,. Pe==0. 
Janee, k*l’e = 0 B cuay cBolicTBa «MMHUMasbHOCTHy MHomecTBa Y. 113 TouHO- 
TH cTONOWa M CTPOKH MarpaMMbI celyeT CyuleCTBOBaHHe TaKHX. 9JIEMCHTOB- 
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és © H™ (X, (XNU) (VY) w ayes) CH? Cy ANC) ‘i He (x, Y), uA KOTOpBIX 
jes = le up (es, es) = es. Hop (ea, és) = — i,e4 +h f Cay THO Nee rE (ne X\U) --> 
> H" (X, (X\U)QY) « ig: H” (X, Y) = H7(X, ANO)AY). Benny 270 
to m*j*i, = e1. Ho romomopdu3m my te (XY) ee ea OueBULHO, 
TpHBHaweH.  CyleqOBaTeIbHO, 7 ises = 9, we ToTOMy TromMomopdu3m jf” iz: 
H" (X, X\U) — H" (X, X NV) nerpusuanen. Takum o6pa3om, yTBepxeHue 
3° joKa3aHo. 

Tlyctp Gi u Gz —nenepecekatoulmecsa oTKpbiTbie B Y MHoxkectTBa; Fi = Y\ Ge 
u Fo = Y\ Gi; C —neperopoyka, pasyeiaouat mMHoxwecTBa Gi uM Ga, a Fs 
u F,— Takue 3aMKHyTHIe MHOxecTBa, uTO Fs [| Fa =C u GaCY \ Ps, 
hn Sea. 

PaccMoTpuM KOMMYTATHBHY!O AMarpaMMy 

$ 


H™(F, 0 Fp, F) Fp A) HY, A) AF, Fy A) +H (Fo, Fo A) 


" | | 


BG CMAN YD H" (Fy. Ff A) +H" (Fy, F, 9A) 
3 3 


Crpoku 93TOH AMarpaMMbl ABJIAIOTCA OTpe3KaMH AJ MUMOHHBIX KOFOMOJIO- 


THUeCKHX MoceLoBaTembHocTeHt TpHan (Y, Fi, Fe) u (Y, Fs, Fa). 


Ilyctb e1 — BplOpanubit panee smemenT rpynupi A" (Y, A). Torga yp (e1) = 0, | 


uM motomy B rpynme H*-1(Fi () Fe, Fi (| F2 .) A) cymectByer Tako SJIEMeHT eg, 
yto Aes = e1. Bri6epem Takoe MOKpbITHe w MpocTpaHcTBa Y, 4TO 9MeMeHT 6 
‘COMePKUTCH B OOpase romomopdu3sma My: A"! (Norqre, Nolrqrn 4) > 
+H" (Fit) Fe, Fi ) Fe 9 A). Ecan f—rtaxoit snement rpynnt HW? (Nolr.n Fr,» 
NolF.NF:n A) UTO ale’, == (Ay Wil er Ss Laie rye hee eho (NolFiQFs Nolin Fen rye 
— H"— (Noic,o\cn A) — OTOOpaxeHve, WHAYUMPOBaHHOe, B/JOARKeHHEM HEPBOB 
NOKPHTHK, TO Neo = Not f = UMeof = ee. Tak Kak Nice e1, otOmiicoe ne 
HM MOTOMy TrOoMOMOp®u3M Mwy: HI (Nac, Neoicqga) ~ H* 4 (C, C fF A) netpue 
BuasieH. Tem caMbiM TeopeMa 1 mowHOCTbIO JOKa3aHa. 

CaenetBue l. Buxomnaxm X umeem Koeomonoeuueckyto pasmepHocmb n 
moeda u moAbKO moeda, KO2da OH xOMA Obl 6 OOHOLL mMoUKe OOpa3syem n-mepHoe 
npensamemeueuHu 6 KaKOl mouKe He OOpasyem npenamcmeua OoAvluet pasmep- 
HOCMmU. 

CaueynctBue 2. Iycme X — buxomnaxm, cd X =n. Toeda X codep- 
ocum OuKOMNaKM Y , ABASOUULCA 3AMbIKAHUeM OMKpbLINOcO 6 Hem MHOoKecmea FT, 
6ce MOUKU KOMOPO2O ABASHOINCA OCHOBHOLMU MoYKamu OuKOmnaKkma Y. 

CnuexetBue 3. Mnooecmeo mouek, 6 KOoMOpeLx n-mepHeltt OuKomnaKkm 
oOpasyem n-mepHoe npensmcmeue, codepocum n-mepHoltti OuKomnaKm. 

CuenctBua 1 uv 2 aBasaroTcad OO606nleHHAMH M3BeCTHLIX Teopem I]. C. Anex 
CaHpOBa O TOMOJIOFHYeCKOH pa3MePHOCTH KOMMaKTOB. 

Teopema 2. Beakuti n-mepnoitt Ouxomnakm X codepacum Koxmunyym V™ 

WoxaszsatTeabectsBo. Jloxaxkem, uTo, ecmu B Teopeme | B KagecTBe 
oOsacTH Kosppunventos G IpHHATD rpymny Z wWesbix awncen, TO O4KOMMAKT Y , 
CYyLeCTBOBaHHe KOTOPOrO yTBepxaeTca B Teopeme |, ABAMeTCA KOHTHHYYMOM V". 


B camMom jleme, B paccmatpuBaemom cayuae cd X = dim X =n. Jina mo6nix | 


OTKPBITBIX B Y MHomKecTB Gi uw Ge cormacHo Teopeme | HafifqeTcaA Takoe MOKpHI- 
THE @, 4TO OTOOpaKeHNe Ty: H"—! (Nac, Naicna) ~ H*-*(C, CMA) Hertpu- 
BYaIbHO JIA OOO MeperopoAKH C, pasyelsniomleH MHOxecTBa Gi u Ge. IlycTb 


/ — HeKoToOpoe w-oToOpaxkeHve Heperopoyku C B nomMa{p pasmMepHOcTH 
<n — 2. Torga B noKppitHe o|C MoxKHO BIMCaTb MOKpbITHe @ KpaTHOCTH — 


<n — 1. J[na Takoro moKppITHH @ wMeIOT MecTo cooTHOmeHHA H”—1 (Nac; 
Nacna)=O0 W Me. = Mt. Tak Kak YTomMomopdu3Ma,  HeTPMBMaveH, 
TO MH ToMoMopdu3M m_: H"—! (Nac, Naicg a) ~ H"—1 (C,C () A) nerpuBuaaen. 
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ITO upoTuBopeyut Tomy, uTo H"—! (Nac, Naicna) = 0. CaegoBatebHO, w-OTO- 
ppaxenus f yKa3aHHoro Bua He cyllecTByeT, H noToMy Y — KonTHHyyM V”. 

Tlomp3yiocb cmyaaem BbIpasuTb OsarogapHoctn UV. A. Isezosy 3a Oonpuryto 
OMOU[b, OKa3aHHy!0 MHe MIpH HamucaHHu 9TOH padorHl. 


MockosckHi rocyapcTBeHHBIM yHHBepcuTeT Tloctynusto 
um. M. B. JlomoHocosa 23 II 1961 


WHMTHPOBAHHAA JIMTEPATYPA 


1P, Alexandroff, Proc. Roy. Soc. London, A 189, 11 (1947). 2p, Ale- 
androff, Monatsh. f. Math., 61, Ne 1, 67 (1957). *T.Anmexcaugpos, YMH, 
, B. 6 (1949). 4E. Cohen, Duke Math. J., 21, 209 (1954). SO iee Grtare ef pron, 
S. D4 meu6epr, Ocnopanua anre6panyecko Tonozorun, M., 1958. 
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Jloxaagm Axagemun nayk CCCP 
1961. Tom 139, Ne 4 


MATEMATHKA| 


P. Fr. MAMEJOB 


NPHBJIMDKEHME ®YHKILMM OBOBLIEHHbIM JIMHEMHbIMHM 
ONEPATOPAMH JIAHAAY 


(IT pedcmaeaeno axademuxom B. H. Cmupxosoim 24 II 1961) 
1. Ilyets f (4) onpenenena u untTerpupyema ua [0, 1]. MonoKum. 


pn ti2k @ 
La(fs x) =La If O34] = gapy \F OM —@— x eledt, (1) 
0 


rye k — m1000e WeslOe MOJOKUTebHOe UHCJIO. 
OueBUHO, JHeliHBIt onepatop (1) nepeBomHT KaxKayio dyHKkunio | (fz) 
B alreOpanueckuii NOMHOM cTrenenu < 2kn. Tipu k = | annettupiit onepatop (1) 
mpeBpalilaetca B KJlaCCHYeCKHH CHHTYJIApHbIM UuHTerpan Jlanyay, KOTOpBIH} 
HCIOJIb3yeTCA pH WOKasaTebceTBe Teopembl Belepmitpacca (CM., HalpH 
mep, (7, °)). | 
B 9TOH 3aMeTKe MbI W3y4aeM TpHOMMKeHNe PYHKUMH JMHEMHBIMU onepa-| 
Topamu (1) Ha (0, 1) w Ha ocHoBe (1) crpoum Apyrve JIMHeMHbIe Oepalluu, alnmpoK- 
CHMMpyroulve Ha OeCKOHEYHBIX HHTepBalax (0, co) u (— oo, oo) RaHHyIO PyHK-| 
I[Mt0. 
2. HycthO < a,b << 1u0 <q < 1 — mw6nie uncaa. Torga cnpaseq/IMBbI 
cllelyioulue yTBepxKTeHHA: 
Teopema l. Ecau f(x) nenpepoena na [0, 1], mo 


lim La (f; ) = F(x) (2) 


pasHomepHo Ha AwOom AK xX <b. 


Teopema 2. Ecau f(x) onpedenena na [0, 1] wu f (x) €L ([0, 1), mo 
He eee (2) cnpasedaugo 60 ecex MouKAX HenpepbleHocmuU yNKULL 
Ky ts (0, 1); 


Teopema 38. Ecau f (x) nenpepoena na [0, 1], mo- 


enh: ) — F< [rae +1] oF (ae ) +0 (4) 


paenomepno Ha |a, b], 2de w;(d)— modyro Henpepewenocmu gyxKyuu f (x). 
Teopema 4. Ecau 6 mouxe t = x€ (0, 1) @ynxuyua f (t), umeem emopyto Ko- 
Heunyro npouseodnyto f” (x), mo cnpasedaueo paeeHcmeo 


Lim nv!" (Ln (fs 2) — F(a)] = PE” (> 1), 


les (Ae 
oy trey MEGA) 4 1 
Ln (f; x) i(*) = rae ae +0 (ae )- 
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Teopema 5D. JIycmo f (x) Oudqdepenyupyema na [0,1] N pas. Ecau 
F™) (x) nenpepoiena xa [0, 1], mo 

ewe La: x) 

lim 2a" = finy(x) (3) 


n-co dx 


aeHomepHo Ha arwbom fa, b] Cc (0, 1). 
weamem a 6. Ecau, f(x) @Le ([0, lly (op S 1), mo 


lon) —7 OD =f Aika Uh Sag alee ) pdx Ip 0 


pu nt + ow. 
lokasatebcTBa Teopem | — 5 OCHOBBIBaIOTCA Ha CJIeYIOULHX JIEMMAaX. 
Jlemm™a 1. Paexomepno na la, 6] cnpaeedaueo pasexcmeo 


Ted: x) 2 Veo eae 


nt | 
Jlemm a 2. Pasxomepno na [a, b] cnpaeedaueo paeercmeo 


ae Tze) | a 4 
Le, (¢ — x eral ae YT (1/2 R) nik a (arr | i 


JlemmMma3. PaexomepxHo na la, 6] cnpaeedatieo pasexcmeo 
me (ert alert) ace id 4 
n(|é—x |; x) T(1/2k) lee ae Sa | ; 


CrpaBeIHBOCTb HEKOTOPbIX H3 3THX TeOpeM CuIeyeT Tak»Ke 3 OOUIMX TeO- 
ypem II. Il. Koposxuna (?) u us Teopem, coyepxanuxca B (°, 4). 
_  Teopema 6 cnenyeT u3 O6mleH Teopempl Opsuya (°). 
3. OuepuyHo, onepatinn (1) anmpoxcumupyioT dbyHKUHH Ha KOHe4HOM OT- 
peske. OHaKO UX MOXKHO BUJOH3MCHUTh TaK, YTOOb! OHH CJTYKUIIM alm pOKCHMH- 
PYIOUlMMM cpescTBaMU AIA MpHOmMKeHUA CyHKIMH Ha OeCKOHEUHEIX HHTEp- 
‘Balax. 

Teopema 7. Ecau dynkyua f (x) onpederena u oepanuuena na (0, oo) 
uu makaa, 4mo cywecmeyem 


| Palfix) = Naam 7 (n*2) fi—(¢- 4)" lw (4) 


fh 


al a ei 


(Rgiias Toe ey, 


4 
20e a — PuKcupoeanHoe nonoskumenonoe aucao, 0<a< 1/2k, mo 


hint Pr (fs x) =f) (5) 
& Kancdot mouxe t = x € (0, cc) nenpepoieHocmu qdynKkyuu f (x). 

Kpome moeo, ecau f (x) nenpepeiena na (0, co), mo npedervHoe pasexcmeo (5) 
paeHomepno na #0604 ompeske |c, da], codepocaiwemca ehymptu unmepeaaa (0, o). 
| Teopema 8. Ecau dynkyua f (x) onpederena u oepantuena Ha (— oo, oo) 
lu Kpome moeo cytuyecmeyem 


eG x) 


‘il 
pn tl2k x \2k7n 

Jee af) | 1— (¢ —— dt 6 
F (1/28) abate )| bees | ) 

. (k,n =1,2,...), 
20e0 <a < 1/2k, mo 

i] lim P}, (f; x) = f (x) (7) 

7 n+ 0o 

j Kaxcdoti mouke t = x € (— co, oo) NenpepoieHocmu dyaKuyuu f (Xx). 


| 
' 
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Kpome moeo, ecau f (x) Henpepoiena Ha (— 00, co), mo pasexcméo (7) pae: 
HOMepHO Ha AtoOom ompesKe [c, dl, codepoxatuemca 6BHYMpU UNMepeana (—oco, oo) 
IIpu & = 1 us reopemp 8 cuenyer Teopema L. C. Hsu (°). 
4. AnanorM4uHo JIA allmpOKCHMalHv (yHKUMH OT HECKOJIbBKHX NepeMeHHbIX) 
Ha KOHCYHBIX HM O@CKOHEUHBIX OOJIACTAX CTPOATCA MHHeHHbIe Oneparun. Hanpu 
Mep, B MpoctpancTBe m u3sMepeHuit wMHeliHBIe onepatoppi (1) u (6) Sepytca co 


OTBeETCTBCHHO B CJICEXYIOULEM BHe: 
uf al 


Ln (f: Hotel = Ee ie \ Ps ae eeietinl 
0 


0 


| [1 pe) 8) di cee 


= 


% py il2k m X 1 
Pr(f3 Xt,» «+ Xm) = [eee \ Ree \ f (nets, ope pos iebe e 
0 0 


bs oN Seat 
xT ie boo | dire 
J=1 
mace O24 Oe eke 

YrBepxKeHHA, aHaslorM4Hble Teopemam | — 5, MMeIOT MECTO TakxKe JIM 
npHOsmkenusa dbyHKiHi Ha oTpesKe [0, 1] cnelyromlMM CyMMaTOpHEIM aHaJioroM: 
onepatopa (1): 


ba 0: =e — BCL (ET 


ear (ee. ee ; 


Jaa upu6amKenua dyHKkuni BL? (0, 1]) crpoutca coorpetcTByroulnh sH—| 
HeHHbIM Omeparop. 
Teopembl 7 H 8 ClipaBeJIMBbl COOTBETCTBEHHO JIA CYMMATOPHBIX aHaJIOrOR: 
onepatopos (4) u (6): 


OS ono tt) iehec a 
On fx) ee epee | 


pT erage 
(OP oe len eects 


3aMeTUM, UTO YKa3aHHble JIMHeHHbIe OMepauMU, BOOOULe TOBOPA, HaloT xyA~- 
WMH MOpALOK IpHOMKeHHA (YHKUMH MO CpaBHeHH10 C HeKOTOPBIMH U3BecT- 
HbIMH JIMHeHHbIMH OnepalluAMM. OHAKO OHH JalOT BO3MO%KHOCTh KOHCTPYupo- 
BaTb JIMHEHHbIe ONepallMv, aliIpOKCHMMPYtollve JaHHy10 PYHKUMIO Ha JHOCOM 
KOH€YHOM H OeCKOHCYHOM MHTepBaue. 


MucTutyT MaTeMaTHKH MW MexXaHHKu Hoctynno: 
Axajemuu Hayk Asep6CCP PAU ENG ait 


UMTHPOBAHHAS JIATEPATYPA 


*B. JI. Touuapos, Teopuu nutepnomupopanua uv mpH61uxKenua cyHKuni, M.,. 
1954. ? Tl Tl. KoposKkuu, Jlaneitupe onepatopsi u Teopus npHOmuxenuli, M., 1959. | 
®°P. Tl. Mamegos, JAH, 128, Ne 3 (1959). 4P.T. Mamegos, JIAH, 128, Ne 4 
(1959). © W..Orliez, (StidiaiMath.. 5 127 (1934). ®L.C. Hsu, Uexocn. matem.. | 
wKypu., 9 (84), Ne 4 (1959). | 
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Jlokanagn Akagemun nayk CCCP 
1961. Tom 139, Ne 1 


MATEMATHKA) 
B. MEJIBHHKOB 


Ob OMPENEJIEHHH OBJIACTH 3AXBATA JIA CHCTEMBI, 
BJIU3KOH K TAMHJIbTOHOBON 


(II pedcmaeaeno axademuxom II. C. Aaexcandposoim 21 II 1961) 


Uccneqopanve HeKOTOpLIX cbusH4eCKHX Mporeccos (1, ?) mpHBOAUT K CuIeELy1o- 
“ue 3ajayue. IlycTb Jana cucTema AudpepenunalbHbIX ypaBHeHHH C MaJIbIM 
TlapaMeTpoM & 


‘ 5 OH ; OH 
: Steerer + ef (%, 1, 8), = aay oe Gen Wet e). (I.): 
| 


rie H = H (x, y) — ananutTuueckan dyHKuua “« ui y, a f(x,y, t, &) u 
g(x, y, t, ©) — ananutuueckue (yHKUMH Xx, y, &, HEMpepbIBHBIe BMecTe Cc mep- 
BOM MpOM3BOAHOH no ¢ MH NepHosMuecKue 10 ie nmepHooM 2x. Ilyctb qasee TouKka 
(Xc, Yc) OyMET MOMO*RKeHNeM PaBHOBeCHA TUNA WeHTp cucTembr (Io) (cucTema (Io). 
“mlogtyyaetca 43 cuctembl (I-) mpH ¢ = 0). Sto o3Hauaer (co. (3), crp. 301), uTo: 
CYILECTBYET OKPECTHOCTh TOUKH (Xe, Yc), HE COMepKallat Apyrux nomo*wenuit 
‘paBHOBeCHA, TaKaA, YTO TpaeKTOPHA, BbIXOAAMLad H3 WOOO OTJMYHOH OT 
“(X¢, Yc) TOUKH 3TOM OKpecTHOCTH, 3aMKHYyTa. Hac OyjeT HHTeEpecoBaTb culyyal, 
KOrla 3aMKHYTbIe TpaeKTOpHu cucTembl (lo) He 3aMOJHAIOT BCeH MIOCKOCTH 
(x, y). Bonee Toro, Mbl Npexno0x%KUM, YTO MAKCHMAJIbHaA OKPECTHOCTb TOUKH 
(Xe, Yc), 3AMOHEHHAA 3AMKHYTBIMM TpaeKTOpHAMH cHcTeMp! (Io) WeEKHT B orpa- 
HMYeHHOH 4acTH mocKocTH. Torga, Kak u3BecTHO (*), CyllecTByeT rpaHulla, OT- 
jelaroulad Ha WuocKocTH (x, y) 3aMKHYTbIe TpaeKTOPHH OT He3aMKHYTHIX. ITa 
TrpaHulla COCTOHT H3 KOHeUHOTO 4NCJa TpaeKTOPpHH, KaxKad W3 KOTOPbIX pH 
_¢ —. 400 CTpeMHTCH K HEKOTOPOMY NONOKEHHIO PaBHOBeCHA THMa ceva 


_(3aecp, Kak H BCIONY B JaJIbHeHMIeM, MpesnoslaraeTca, 4YTO BCe NOJOKeHUA 
OH OH 


paBHoBecusA cucTembl (Io) mpocThle, T. €. ecuIH B TOKE (X;, Y-) rat uh 0, 
‘, oH 0fH Gilat Ne 
: Ox? oy? ie ( Ox Oy ) ii 0). 


Sajlaua COCTOHT B TOM, UTOOBI JIA MpOW3BOJIbHO BbIOpPAaHHOFO MOMeHTA Bpe- 
Menu fo HaliTH Ha MIOCKOCTH (Xo, Yo) MHOXKECTBO TOUeK, H3 KOTOPHIX upu t = fo. 
BHIXOLAT KOueOoMlMecA pelieHusa. 

* Teopema l. /Tycmo (xs, ys) — npous60rbHoe noAzowmeHUe pasHosecua muna 
)cedaa cucmemot (lo). Toeda cywecmeyem 3ameHa nepemeHHolx eda 


%=x,+a(u-+ ep t, e)) cos p — — (v + eq (t, &)) sing, 
‘ 1 
y= y.+a(u+ ep, 8) sing +— (v + eq |, 8)) cos, 
ede a uP — nocmosnHole, a Qynkyuu p (t, &) ug (t, &) — anaaumuueckue no & 
6 OKpecmnocmu @¢ = 0, nepuoduseckue no t c nepuodom 2x u OOnadatwUue Henpe-- 


IGHLIMU YACMHOMU Npouseodnoimu no t OO Bmopoed nopsAOKA BKAKOUUMECAbHO,. 
“makas, “mo 6 HOGbLX NepemMeHAbLX cucmema (I~) npumem Bud: 


n= — 284 Flu, v, 4, ©) =u + 4 Hs eu, osteeynan (ly) 


20e N>0, F(0,0, t, 8) =g(0, 0, 4, 2) =0, a pasaoomenue dynkyuu 
H = H (u, v)@ oxpecmxyocmu mouxu (0,0) naauHaemca c 4AeHOe He Hue 
_mpembeeo nops0Ka. 

Cuctemy (II.) 6yfeM Ha3biBaTb CTAHMAPTHOH POpMoH cucrTe- 
Mbt (I~) B oKpecTHocTu ceasa. IIpuBeyqeHHaa Teopema MO3BOuIAeT CopMyIHpo- 
BaTb CJleqyloulee OCHOBHOe oMpeyeseHue. 

Pemenue (u, (¢), v- (f)) cuctempr (II.) HasoBem Tp aHH4HBIM, eC 
OHO onpeneeHo pH Bcex ¢, O6mbuMxX HeKOTOpOTO fo, | He (t)| +| ve (t)| = 0 
mpu ¢ — oo M CyMlecTByeT TaKOH MOMeHT BpeMeHH f1, YTO pM Bcex f > fi BbI- 


MOJIH€HbI =YCJIOBHA: a Uae Oi = | dz (é).| <0. - S10, Sompenenemmes 


-OUCBHHO, HMC€T CMBICJI HM MPH KOMMJI@KCHBIX 3HaYeHHAX Tlapamertpa e. Mcnob- 
3ya Teopemy 1, HeTpy—HO ycCTaHOBHTb, YTO HY2KHO NOHUMATb MO, rpaHvuHon 
‘TpaeKTopvelt cuctempr (I). 

J\18 TIpOM3BOuIbHO 3aJ,aHHOrO MOMeHTa BpeMeHH fo OGo3HauHM Yepes I. (fo) 
-MHOXKECTBO TOUCK Ha MJIOCKOCTH (Xo, Yo) TAKHX, 4TO Tipu ¢ — fo M3 HUX BHIXOLAT 
rpaHvuHble TpaeKkTopuuH cucTembl (I,). 

Teopema 2. Iycmp A = E*NI, (b), 20e E2 ecmb npouseorcnas oepa- 
-MUYCHHAAL Yacnb NaocKocmu (Xe, Yo),U3 KOMOpPOU BolOpOeHbL UZ0AUPO6AHHOle 


mouku mHoowecmea Te(to)\T. (to), u nycmo A’ © A — npouseonreHoe Aunetino- | 
cessHoe mAoocecmeo. IT pednonaoxnum, umo 6 mAoocecmee A’ cywecmeyem moxka | 
(xo, yo), U3 Komopoti npu t = to BoLxodum KoAeOntoUeecA pellenue cucmemot (1.). 
To2da npu docmamouHo maawlx & arobo0e Opyeoe peilenue cucmemet (1,), 6oixodmuce | 
npu t = to u3 Npous60AbHOw MouKU, NpUHAdAencatuet A’, make Oydem KoAcO- 
_ AOUUMCH. 

M3 Teopembl 2 culefyeT, YTO WIA TOrO, YTOOK! HATH KONeOMOUHeC A pele- 
‘Husa cucTempl (I.), HyxKHO HaliTu [, (fo). C moMoubIo HEKOTOPOrO pasBUTHA HeH 
paodotni (°) MoryT ObITb OKa3aH bI CuleAyloulMe Be TeOpeMHBl. 

Teopema 38. Cywecmeyrom eo > 0u bo > 0 makue, umo Orn atobelx Komn- 
ACKCHOLX & U Uo, YOOBAEMBOPAIOLUUX YyCAoeuamM | e| < &0,jUo| < 60, u st06020 fo 
cytuecmeyem tu eOuACcmeeHHO petleHue (uz (t), Ue (t)) cucmemot (11.) makoe, «mo 


ite (ta) = wo, Wat lee OE =) ve (1)|<C Onpu ecex t > to w\ue()) + 
a OMe =O 10 Ate cone: 
Teopema 4. Cywecmeytom ¢, >0u61 >0 makue, umo Ona a1bolx 


KOMNACKCHOIX & U Uy, YOoBAeMBopAIOWUX YCaoeuaAM: |&|<_&, |Ug|<CO,, U. 
406020 ty pewenue (u.(t), v-(t)) cucmemol (II.), yOoesemeopsioiee ycaosuam: 


tte (to) = to, Jue ()| <0 a %, |o.(f)|<0 npu ecex tty, |u| +] 


+ |ve(t)|—>0 npu too, o6nadaem HenpepoleHoimu 4“acmHoLmu -npouseo0- 
HoMU no w= Ree uv=Ime, Komopole yOoeremeopsiom ycaoeuam Kowtu — 
Pumana npu ecex t > ty. 

Teopema 4 BMecte c Teopemoit | NOsBOJAIOT BHIUMCAATh PpaHHUHble TpaeKTO- 
pum cuctempi (I,) 1yTeM pa3sOxKeHHA HX B PA MO CTeMeHAM TlapaMeTpa € B He- 
KOTOPOH, BOOOULe TOBOPA, «MaJIOli» OKPeCTHOCTH UCCJeLYeMOrO NOJOKeHUA paB- | 
HOBeCHA THA Cella. OjHaKO, NOJb3yxicb Teopemoii IlyanKape (cm. (°), 
ctp. 153—160), MoxHOo noKa3aTb, 4TO TpaHMYHbIe TpaeKTopun cuctemp! (1,) 
OyAyT aHauTuyecKuMu *byHKUMAMM Mapamerpa € 4 B KOOM_IOM» OKpecTHOCTH 
HONOKCHUA PaBHOBECHA THMA Cefla, TAK KaK NOJIYYeHHbIe pasOKeHUA Ppanuy- 
HBIX TpaeKTOPHM NO CTeMeHAM NapamMeTpa & OyAyT cxoquTpcn uv upu t < to 
Ha JOOOM KoHeYHOM oTpesKe [fo — T, fo] (T > 0), ecam © QocTaTouHO Mavo. 
TOPO OKasbIBaeTCH LOCTATOUHO JIM MOKa3aTeMbCTBA CJepyiouleH Teopembt. 

Teopema 5d. Iycmb G, — makcumanonasa oKpecmnocme mouKu (Xo, Yc), 
BANOAHEHHAA 3AMKHYMbIMU MpaeKmopuamu cucmemot (lo). Sanymepyem Yerolmu 
4UCAAMU OM COUNUYbL OO N ece NOACMKEHUA PABHOBeCuA Muna cedna, AeHAUILLe HA 
epanuye obaacmu G,, 6 mom nopsxOKe, 6 KAKOM OAL pacnonooKeno. Ha epanuue 
npu 00Xx00e 600.16 epanuyol o6aacmu G, 6 HaNpaer»enUuU OeuoKeNUA 4HACOGoll CMpeAKU, 
u npednoronwum, “mo OsuoeHue NO 3aMKHYMoLM mpaekmopusm cucmemet (Io), 
Boe 


“neneaugus 6 o6aacmu G,, maKoce npoucxodum no 4acoeot cmpeaKe (ecau amo He 
mak, mo 3amenoii t na — t amoezo ecezda moornNo Oocmuenymo). O6osHAaWUM 4epes 
(x; (t), y; )) (§ = 1, 2, .. ., n) pewenue cucmemet (lo), Komopoe npu t — —oo 


-empemumcs. K i-my noAoscentuto paenosecus muna cedaa, a npu t — + co cmpe- 


Mumcesa K(i +1)-my noaootenuto paeHoeecua muna cedaa (npu i=nnod (i+1)-m 
NOAOHEHUCM PABHOGECUA HYHCHO NOHUMaMo 1-e NOAOMeHUE PABHOGECUA), U NYCMo 


e) ;(Zo) = \ (f (x: (0), ye (0), t — to, O) ys 0) —g (x: O, yc (), t — to, 0) x; (d)} dé 


—6co 
ti QR 


coer: 4umo >} \ I; (to) dto > 0. Ilycmo Oanee O28 6b > 0 Ges CG. ecmo 


t=1 9 


MHOIeCMBO Mmo4eK W3 Obnacmu G,, ACHCAWUX HA paccmosnuUu OoAbUlem 6 OM epa- 


‘HuYol o62acmu G,, a Gos D G, ecmb 6-oKpecmHocmb mnooswecmea G,. Toeda npu 
Oocmamo4uHo maavx & > 0 Hatidemca 6 (e) > 0 makoe, umo éece pewlenun cucme- 
‘mot (1,), 6bixodsuue npu t =to u3 o6aacmu Ges (2), OyOym  KonedsrougumuUca, 
a Ux mpaekmopuu npu t > to ne eeixodam us obaacmu Gz's (2), npurem 5 (e)0 
‘npu e—>+0. 


B 3aKMO¥eHHe MOMb3y!OCb CyH¥aeM BbIPasHTD ruryOoky1o OlarojlapHocTpD 
C. B. ®omuny 3a NOMOMb NpH BHINOTHEHMH STO PaOoTHt. 


O6beqHHEHHEI HHCTHTYT Toctynusio 
ACpHbIX HCCeROBaHHit bo LL 196i 
: HWHTHUPOBAHHASH JIMTEPATYPA 


1G Sansone, Rend. Acc. Naz. Dei. XI, Ser. IV, 8, 1 (1957). ANGE OnlGw). Ge 
cos, B.K.Meapbuuxkos, MKT®, 30, B. 6, 656(1960). %* A. Tyan kape, Oxpna- 
BHIX, ONpelesAeMHX HppepebiMabHHIMH ypaBHenuamu, M.—JI., 1947. * H. A. Caxap- 
HukKOB, I[ipuka. matem. H Mex., 15, B. 3, 349 (1951). ° B. K. MeabuHuHKOB, Matem. 
cOopH., 49 (91) B. 4, 353 (1959). 6B. B. Toa y 6es, JliexwHu no aHaulHTHYeCKOn Teopun 
andbepenmmanputtx ypaBpHenni, M.—JI., 1950. 
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Jloxxanm Akagemun nayx CCCP 
1961. Tom 139, Ne 4 


MATEMATHKA 


C. B. HATAEB 


HEKOTOPDbIE BOTIPOCbl TEOPHH OAHOPOAHbIX MAPKOBCKHX 
MPOWECCOB C WHCKPETHbIM BPEMEHEM 


(ITpedcmasaexo axademuxom A. H. Koamoeoposoim 25 IT 1961) 


Ilyetp €, — MapKOBCKHH lpolecc c JHCKpeTHbIM BpeMeHeM. CulyuaHHBl® 
BeJIMUMHbI E, MPHHHMAaIOT 3HAYCHHA M3 HEKOTOPOrO aOcTpaKTHOFO MpocTpaHcT: | 
pa X, Ha KOTOPOM oOnpefeieHa O-alreOpa Fy. IlepexoqHyio BepOATHOCT 3a fh 
wwaroB O6o3sHaunM yepes p(x, B), xEX, BE Fx. 

Ilyctb mpouecc £, YOBNeTBOpAeT CJIELYIOWIMM YyCJIOBHAM: | 

A. Cymectsyrot A € Fx, KoneuHaa mepa @ (-) Ha AFy cg (A) > O, ho > 1 | 
u 6 > 0 Takue, 4TO 


po” (x, y) > b> 0 


ana x GCA, y GA, rae AFx — o-anre6pa Hua A, cocTosiulad 13 MHOwecTB AB, 


k Z 
Bé Fx; p\ ”) (x, y) — moTHOCTE a6couI0THO HEIPePbIBHOM OTHOCHTeIbHO @ (-) | 
KOMMOHeHTHI p>) (x, -). 


B. Pr{Ey GX Ay niko Qhoy a he ee = ean 


aaa’ peex: x € X°— A. 
Ycnosusn A, B Oosuee speKTHBHEI, HexkeIH ycuioBusa Jle6nnuna (7), H OGecne- 
YMBAaIOT OOMbUIYIO AHAaOrMIO CO Cy¥aeM CueTHBIX Wenel Mapxosa (?). ) 
Ilycrb v—nepBoe u3 uncen nky, n >O, Ana KoTOpbIX Ey,4,€ A. Nonowum 


q@ (x, C) = P {E,EC, v=nko [Ey = x}, 


= 


ga (x, C) = Di ga (x, C), | 
1 


CO 


Wave G) == DS ng, nen 


n=l 


Ilyctb q4 (+) — cralmonapHoe pacmpeseenne, coorBetcTBy1omlee mepexos- | 


HOH dbyHKuwn ga (x,C), x €A, C € AF x, cyuecTBOBaHHe KOTOpOrO BbITeKaeT | 
u3 ycloBun A. | 


Leop ema. Ecau 


\ wa (x, A) ga (dx) < 00, 
A 


mo cytuecmeyem cmatuonapHoe pacnpedeacnue p (-) maKkoe, umo 


lim p™ (x, B) = p (8) 


daa an6oeo BE Fx. 
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_ MoxkHo nokasatb, 4To ycoBue A HeOOXOAUMO JIA CIpaBeIMBOCTH Teope- 
mpl 1, ecu Fx cenapadesbua. . 
Bere opema 2: Ecau 

1 | 


\ Hat, A) ga dx) = 0, 
A 


‘mo cytwecmeyem sospacmarwana nocaedoeamneroHocmb Em & Fx nmiakas, amo 
fi, =X , 
‘m-—>00 


HW VON oy) ae OMe Ne Doi, 


I 
lim >) p(x, Em) =o, 
n—->co k=1 
}. n 


lim| > pi) (x, En) | 5 p(y, ae = 


Noo k=1 R=1 


Onn mo00Klx X, Y. 
Teopemas. Ecau BOINOAHENbL YCAOBULA meopeMol bury cenapabenena, mo 


limsup, |p) (x, B) — p(B) | = 0. 
noo BEF x 
Ilyetp f (x) — qevicTBuTenbHaA yHKUMA, H3MepHMaA OTHOCHTeIbHO F x. 


Tlomo*xuM 
U 


Mr, (x, C) = M{ > f Be) [Eo = 2, Se €Chg (x, O), 


k=1 


Me, = Mz, (x A) Va (ax), 


a6 


RS 


Bu, (x) = m{(> j (&e)| |b = xt 


By, (x) = = {> 6) — map |g = af. 


p=) 


Ilyctp 
Sh, =z \ Bz, (x) Va (dx) es > \ Ga (dx1) \ [M:,, (xa, dx2)— 
A k=1 4 A 
— Mag, (x1, dx2)1\ (Mz, (x2, A) — May] (x2, dx). 
‘A 
Teopema 4. Ecau >) ng”) (x, A) pasnomepno cxodumca na A, 
n=1 


osu, P Gls (E,) joey bo, = %) =O, f= 1 2a ts 
yoo x€A 
\ Be, (2) ga (dx) < 
A 
S* 35 


u 6% >0, mo npu ato6om MataAbHOM pacnpedeneHut 
° 


Le eee Y* > [f (&) — Mz] < u} = 3 e—/2 di. 


=O 


Teopema 4 aBasetTca o606nleHHeM H3BeCTHOH Teopemb! J[e6nHa (*). 3ametum,: 
YTO 02 MOKeT CYIeCTBOBaTb M B TOM CJly¥ae, Kora 
0 


\ F(x) p x) = 
x 


YxKe B CHU OMHOFO STOFO OOcTOATeMLCTBa TeopeMa 4 HE MOXKET paCCMaTPUBATb- 
CA KaK CJI€ICTBHE IleHTPaJIbHOM MpeeAbHOM TeOpeMbI AIA CTAUMOHAPHEIX Mmpo- 
WeCCOB, MOCKOJbKY NOCIeqHAA TOKAa3bIBaeTCA B MpeMONO¥KeHHH KOHEUHOCTH 
mucnepcuu (4, °). 


Uuctutyt matematHku uM. B. H. PomanoscKoro Ilocrynuso 
AkajemHu Hayk Y3CCP 23 II 1961 


ILHTHPOBAHHAS JIMTEPATYPA 
1A.H. Koamoropos, Martem. c6opx., 1 (43), 607 (1936). 2 W Doe bias 
Ann. Sci. Ecole Norm. Sup.’ (8), 37 (1940). % W. Doeblin, Bull. Soc. Math. France, 


66, 210 (1938). *M. Rosenblatt, Proc. Nat. Acad. Sci. Wash., 42, Ne 1 (1956). 
5Y. A. W6parumos, JAH, 125, No 4 (1959). 
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Jloxkaagnm Akanemun nays CCCP 
a 1961. Tom 139, Ni 1 


MATEMATHKA 
M. 3. COJOMSAK 


OB IJIWJIMNTHAYECKHX ONEPATOPAX HA ABYMEPHbIX 
MHOPOOBPASH AX 


: (IT pedcmasaexo axademunxom B. H. Cmupnosoim 25 IT 1961) 

a 

* 

4 1. Ilycts D — naockas o6nacTb uM MOCTATOYHO TialKad OpMeHTupyemaw 
'3a4MKHYTAA MOBEPXHOCTb B TPEXMePHOM 3BKMLOBOM mpocTpanctTBe. B D pac- 


‘CMATPHBAeTCA QIVMNTHYeECKHH OnepaTop 


SE 
~ 


S 
Au=)) A; (My gt = De (1) 
. 1=0 
Tye u — BeKTOp c Pp cocTaBusioulumMu; A; (M) — KBalpaTHbie p X p-MaTPHILbl; 
MX 3JIEMCHTHI MpeAnOarawTcdA KOMILJICKCHBIMM CYHKUMAMH, HEIPepbIBHO 3a- 
) BHCALMMU OT TOUKH MED. CumpBosiom Tu o603Ha¥eHa COBOKYMHOCTh MJaUHXx 
-ueHos. B mpocTpaHCTBeHHOM Cily4ae AuddepeHiMpoBaHue BeeTCA 0 OTHO- 
IM€HHIO K MeCTHbIM OPTOTOHaJbHBIM KOOPAWHATAaM Ha MOBePXHOCTH. QJVMM- 
_THUHOCTE onepatopa (1) o3HauaeT, uTonpua MED ana Bcex BelllecTBeHHEIX A 
 BbITIOIHAeTCH YCJIOBHE 


det [S A,(M) hi As Fa] > 4 (1 +. A2)sP/2 2) 
, 1=0 | 
rye hy, hy — MacwiTaOpt Blosib oceli x, y B TouKe M. 
: B meBow uacTH cooTHOuleHua (2) CTOMT MONHHOM CTeneHH m = sp BUya 
le nm 
q PrentM peluhce Gn) isthe ailhn a (3) 


~ 


=0 


IIpu tepexogze K Apyro opToroHambHoH cucTeme (&, y), CocTaBsaiouleH 
c mpekHeH B TouKe M yron a, nomMHoMm (3) NpHHMMaeT BHT 


5, m 


Pn (M, 4) = >) a; (M) Th; cos a — MM, sin al [he sina + AM, cosa]”—’. (4) 


1=0 


IlommHompr (3), mpeoOpasyroutweca mo dbopmyve (4) HM yAOBNeTBOpstoUlue 
yculoBuio Bupa (2), OyVeM Ha3bIBaTh 39.1 UNTHYeCCKUMH; MHOKECTBO 
BCeEX 9JIJIMNTHYeCKHX NOJHHOMOB TopsgKa m Ha D o6o3sHaaum uepe3 E,, (D). 
CumsBosiom E? (D) 6yzem O603Ha4aTH MHOXKECTBO BCeX JVIMMTHYeCKUX oMepa- 
-TOPOB Bula (1). 

B HacTosilel 3aMeTKe ucCeyeloBaHa ayireOpanuuecKaad CTPYKTYpa MOJIMHOMOB 
43 Em (D), a TakxKe BbIACHeEHO CTPOCHHE KOMMOHECHT CBASHOCTH B MHOXKECTBE 


E: s (D). 

| Teopema l. /Iycmo D — docmamouno eaadKkan opueHmupyeman 3aMKHY- 
“mas noeepxnocmb, He eomeomop@uas mopy. Toeda arbott aaaunmuueckutt noau- 
37 


y 


wom Ha D umeem “emneiil nopadokK, U e20 KOPHU noposHy pacnpedereHol meoKOy 
gepxneli u HUKHeL NOAYNAOCKOCMAMU KOMNAeKCHOU NAOCKOCMU. 
Jina ypaBnenuii Cc MHOTHMM He3aBMCHMBIMH MepeMeHHBIMH aHaJIOrHuHad TeO- 


pema yoKka3aHa A. B. JlomatTuucKum (1); na cuctem Kuacca EY Ha JByMepHoH 
cipepe STOT pe3syJIbTaT Oe3 MOKasaTeJIbCTBA TMPHBeeH B CTaTbe A. VU. Boub- 
nepta (?). Ha mmockoctu (a TakxKe Ha Tope) CYIeCTByIOT, KaK M3BeCTHO, 
9JIJIMMTHYeCKHE MOJMHOMBI, HE YAOBJETBOpAIOliMe STOMY YCJIOBMIO, HallpHmMep 
tomuHoMm P (A) = A — i, cooTBeTcTBy10ulM onepaTopy Komrm — Pumana. 
Teopema 2. I7ycmo nosepxnocme D ydosacmsopsem ycaosusm meopemol 1. 
To2da mxoocecmeo Komnonenm cessHocmu ¢@ E\(D) npu s neuemnom nycmo, 


a npu s uemnom usomopq@no epynne v'-eomonoeut noeepxHocmu D no ye- 


AOUUCACHHOMY noso Kosgpuyuenmoe *. 

Teopema 3. [Iycme D — naockan obaacmb UAU nosepxHocmb, 20Meo- 
moppxuan mopy. Toeda mxoocecmeo Es (D) npu so6om s pacnadaemca Ha KaAaccol, 
onpedersemple “4uchom KopHet XapakmepucmuU4ecKO20 NOAUHOMA, ACHAWUX 6 
eepxHeli noaynaockocmu. Kascdottl Kaacc, 6 C6010 o4epedo, pacnadaemcsa Ha KOM- 
NOHEHMbL CBABHOCMU, MHOHCECMbO KOMOPELX U3soMopdHO epynne y+ (D, Jo). 


lis 
2. HameTuM XO], JOKa3aTeJIbCTBA. Ilyctp —* 4, (M) — xkopHH nojmMHOMa 


¥ 
(3). PaccmoTpHM oOfHOMapaMeTpHyecKOe CeMeHCTBO T0JIHMHOMOB 


Pa(M, \;t) = Gn (Mi) |] hy — 1h, (ee (5) 
f=) 
rye 
(2—t) hd, (M) £ith, 


hx 


Se (6) 
Eta, (M)+ (Q—t)h, 


hy, 
rae (M; t)= 


3Hak B (6) 6epeTca CoBnagaiouluM CO 3HakKom mipx Im A; (M). Ouesuguo, 4TO 
A 

A, (M; 0) = A; (M); re (M; 1) = +i. @®opmyaa (6) uHBapnwaHTHa OTHOCH- 
y 


TeJIbHO OPTOFOHAJIbHOTO TipeoOpa3s0BaHHA KOOpAUuHAT. 

Tlomb3yAcb STHM OOCTOATEIBCTBOM, HeTPyAHO MoOMOOpaTh KoOsppPHuHeHT 
Am (M; t) Tak, YTOObI yAOBMeETBOPAINCh CAeLyOULHe YCNOBUA: a, (M; ft) Henpe- 
PpbIBeH H He OOpamjaetca B 0 HaD x [0, 1]; a, (M; 0) copnagaet co cTapmm™ 
KOSMHIMeHTOM TosMHOMA (3); |@m (M; 1)| = 1. Stam ycsoBusaM MOxKHO yOB- 
JI€TBOPUTb HE3aBUCHMO OT TOPO, JOMycKaeT HIM HET NOBepxHOcTb D equHyt0 KO- 
OpAuHaTHyt0 CeTKy G6e3 oco6pnIx Touek. Jlerko BUeTb, YTO NOMMHOMEL (5) OCTaIOT- 
CH S/IMNTHYeCKuMH pH Bcex ¢ € [0, 1]. Tem campm ycTaHoBseHO, 4TO NOVIH- 
HOM (3) MOXKHO OJHOBpeMeHHO Ha BCemM D 63 HapYyIeHHA CBOHCTBA 9JJJIMNTHU- 
HOCTH H HeMPepbIBHOCTH KOSPPHILHEHTOB CO@AHHUTb MapaMeTPOM C I10JIMHOMOM 
Bua 


Qim(M; d) = e!™ (NA, — ie) (Ay + aes (7) 


rye k — 4vco KOpHeH noaHHOMa (3) B BepxHei NOsyMOCKOCTH. 

IIpumensa cbopmy.ty (4), Haxoqum, 4¥TO npH noBOpoTe CHCTeMbI KOOPAHHAT 
Ha yrou a apryment 6 (M) B (7) npuoOperaer npupamenne, paBnoe (2k — m) a. 
M3 storo werKo caleqyer, 4TO B Cryuae m =: 2k HanpaBneHHA, CocTaBAIONMe 

§ (M 27n 
C OCbIO X YIuIbl P, (M) = ee (1 = 0,,...,m— 2k — 1), nuBapuanrT- 
Hbl OTHOCHTe@JIbHO ipeoOpasoBaHHsAl KoopguHaT. Tem campim Ha D onpeemeno 
|7m — 2k|-3Ha4HOe Tone KacaTeIbHLIX HanpaBeHHii, HenpepwBHO 3aBUCaLee 
ot Toukn M €D. Haxpsisasx D muoromncrHoit noBepxHocTb, Ha KOTOpPO! Mowe 
OMHO3HAUHO, HM IPHMeHAA TeopeMy O KaCaTebHBIX BEKTOPHBIX MOMAX Ha MHOFO- 


* OTHOCHTeIBHO TOMONOrMyecKOH TepMHHOMOrHH cM., HampHmep, (3). 
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ee 


ee a ee ne 


| 
oOpa3sHAX, NPHXOMMM K BBIBOY, YTO Ha MOBepXHOCTH, He FomMeoMOpdpHoOHi Topy, 
HeoOxoyuMO m = 2k. ITO WoKa3prBaerT Teopemy |. 

SamMeTuM Jlasiee, 4TO IpH m= 2k apryment 0(M) ue 3aBucuT oT BEIOOpa 
CHCTeMEI KOOPAHHAT. CyleloBaTeJIbHO, Ha MOBepXHOCTAX, He FOMeOMOpdHDbIX 
TOPY, ABA J/IJIMMTHYECKHX NOJIMHOMA NOPALKa M2 IpMHaexKaT OHOM KOMIMOHEH- 
Te CBA3HOCTH TOra M TOKO TOra, KOFla COOTBETCTBYIONINe HM OTOOpaxKeHHA 
M -—-§ (M) romotonupt. OtTo6paxenue M — 6 (M) conoctaBaser Kaxkaomy 
OJHOMepHOMy Wuksy Ha D yemoe uncio, paBHoe mpupaenuro 8 (M) npu o6- 
xoe WHKJIa, JeJIeHHOMY Ha 27; pu STOM JOOOMY WuK Jy, rOMOMOrM4HOMY HYJI10, 


COOTBETCTBYeT HysleBoe mpupanlenve. Karkybii Kslacc TOMOTONHBIX M@KLY 


coOol oroO6paxennui M —- 9 (M) nopomxaer romomopdu3m rpynmpt Al (D, J,) 
B aJVIMTUBHYIO Tpylily WeJIbIX HCE; MHOMeCTBO BCeX TAaKHX TOMOMOPdH3MOB 


-ecTp rpynna V1(D, J,). asa qoKa3atespceTBa Teopempl 2 ocTaeTCA 3aMeTHTE, 


YTO CTpoeHHe MHOxecTBa onepatopos Ef (D) u mMuoxecTBa nomuHomos £, (D) 


 OJMHAKOBO. 


B ycaoBuax TeOpeMbI 3 BO3MOXKHO JOO0e pacnpeseseHve KOPHeH MexKLy 
MOJTYMJIOCKOCTAMH; MOBeseHve aprymeuta 0 (M) moxHO uccnemoBaTb B m060% 
KOOPAHHATHOH CucTeme, 3afaHHOH Ha Bcem D. Ilocne 9THxX 3aMeuaHH MOKa3za- 
TeJIbCTBO TeopeMbI 3 OUeBHAHO. 

3. OHO ypaBHeHHe JATHNTHYeCKOrO THIIa C KOMIVJICKCHBIMH KOS*PPuILMeHTA- 
MM S9KBUBAJICHTHO JJIIMMNTHYeECKOH CHCTeMe JBYX YPaBHeHHH C JeHCTBATeIbHBIMH 
Kospuuventamu. C Apyro CTOpOHb!, BCAKY!O SJIMMTHYeCKyIO CHCTeMy JBYyX 
ypaBHeHHH C JeHCTBHTeJIbHBIMH KOS@PUUHEHTaMH MOXKHO TpPOAOMKeHHeM 110 


_ mapametpy mpeoOpasopaTh B CHCTeMy, CBOAMMY!0 K OLHOMY ypaBHenuio. Ta- 


K¥M OOpa3om, Teopempl 2 u-3 XxapaKkTepH3yIOT TaK%Ke CTPOCHHE MHOKECTBA BCeX 


_ 3JIJIMMTHUeECKHX CHCTEM JBYX YPaBHeHHH C JeHCTBUTeIbHLIMH KOSPuUMeHTaMH. 


4 Was CHCT€M B IJIOCKHX OMHOCBA3HbIX OOAaCTAX TOMOTONMMYeCKaA K1acCHpH - 


Kallua mpopefena B. B. Bospcxum ('). 

4. Cnenya UV. M. Tenpcanzy (°), Mbl BKso“aeM Ba OnepaTopa B OHH Fo- 
MOTOMNHYeCKHH KIaCC, CCAM HX MOXKHO COCIMHHTb MapameTpom 6e3 HapyuleHua 
HEMPePbIBHOCTH KOSPPHILHeHTOB H CBOMCTBa JMNTHYHOCTH. ABTop mMosaraer, 
uTO JIA Cmyuan, Korga rpynma V1(D, Jo) HeTpHBHabHAa, TaKOe ompelemenue 
He ABJIAeTCA BHOJIHe eCTecTBeHHEIM. Hampumep, B Komble FF C+ YC Pr 


onepatoppr Au u e’’ Au (g — nouapHEl yrom Touxu M (x, y)) npunaqexat 


; 


i 
\ 


PAa3HbIM KOMMOHeHTaM, B TO BPe€MA Kak, OYeCBHIHO, CBOHCTBa pa3pelIMMOcTH 


It ypaBHeHHii C 3THMM OMepaTOpaMH OMHAKOBHI. 


B 3aKkmio4uenve BbIpakaio riyOokyio MpH3HaTeIbHOCTh mpod. B. A. Pox- 


JIMHY 3a WeHHbIC KOHCYJIbTAalMH. 
Tlocrynuso 
22 si 161 


IWMTMPOBAHHAS JIMTEPATYPA 
19.6. JlonatTuHuckuu, Ykp. matTem. xypu., 5, Ne 2 (1953). 2A. UW. Bows- 


inept, JAH, 133, Ne 1 (1960). 3B. T. Boatauckudh, Tp. Marem. wucr. 


um. B. A. Crexsopa AH CCCP, 47 (1955). * 5. B. Bosxpexui, Broma. Tonner. Axan. 
HayK, Cep. MaTem., actp. H @u3., 7, Ne9 (1959). ® HW. M.Teapsdaug, YMH, 15, 
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Jloxaane AkayeMun Hayk CUE 
1961. Tom 139, Ne 4 


MATEMATHKA 


B. A. YPM 


O HEOBXOAUMbIX HW JOCTATOUHBIX YCJIOBHAX YCTOHYMBOCTH 
CHCTEM PA3HOCTHbIX YPABHEHHH 


(IIpedcmaeaeno axademuxom M. B. Keadouuem 10 I] 1961) 


B HactTosuleH 3aMeTKe MbI YKaxKeM HeEOOXOJMMbIe WH MOCTATOUHbIe yCsIOBHA 
YCTOHYMBOCTH Pa3HOCTHHIX CHCTeM Ba 


n+1,k — 1,R-+L 
ur > a, ,ui (1) 
il 
iD ] == ty ee BP eras I OrpaHHWeHoO, C HavaJIbHbiMu JLA@HHbIMU 3 KJIaCCa {ls} 
c HOpMOH 
--0o : 
i n n,k |2 : 
[aed Dreo lene he 
k=—00 


PasHocTHol cucteme (1) npeo6pasopanvem Dypbe MO*KHO COMOCTaBHTb CHCTeMY 


Ut) Am (hy OVE (2) 
re f= e". 

Hamu Opiia chopmyiupopana (1) TeopemMa O BO3MOXKHOCTH MpHBeMeHHA 
MaTPHI[bl C @HAJIHTHYeCKHMA QJIeEMeHTaMH K TpeyrOJbHOMY BHAy Npeodpa3o- 
BaHHeM noqoous C HEBLIPOKICHHOM aHaNHTMYeCKOH MaTpHieH nepexoga. B cBs- 
3H ¢ 9TOH TEOPpeMO CELyeT CeaTb HECKOJIbKO 3aMeuaHHh. 

3ameuaune |. EcanB Ttouxke s = $, coOcTBeHHbIe 3HAYeEHHA pasOuBalor- 
CA Ha FpyMMbl, B KaKOH H3 KOTOPbIX OHH PaBHbI Mey CoOoH, TO MaTpHIla MO- 
*KeT ObITh MPHBeeHa B OKPeCTHOCTH S = S, K KJICETOUHO-TPeYFOJbHOMY BUHAY 
C 4HCJIOM KJ€TOK, PaBHbIM HHCY Tpynn COOCTBeHHbIX 3Ha4ueHHH. 

Sameuaunnue 2. [lpn BosBeqeHHu B CTeNeHb KJIeTOUHO-Tpeyro/lbHOH 
MaTPHIIbl KaxKlat KJeTKa BOSBOAHTCA B CTeMe€Hb HeE3aBHCHMO OT APyrHx. 

[IpeqnosiokuM, 4YTO COOCTBeEHHbIe 3HaueHHA MaTpuub A (¢) yOBMETBOPAIOT 
yeoBusim: |A;| < go <( 1 BHe HEKOTOpOH OKpecTHOCTH TOUKU s = 0, a BHYTPH 
Hee A; ABJIAIOTCA aHaMTHUeCKHMM PYAKHMAMH Mapamerpa S. 

_ Kak Mbt noxasasu (1), acuMnToTHuecKoe NoBeseHHe pemeHusa cuctembt (1) 
OyfeT onpefenaTbea MaTpuueH A, (¢), 97emMeHTBI KOTOpON copnafaioT c A (ft) 
BHYTPpH OKpecTHOcTH S — 0 H TOXKJeECTBEHHO PaBHbI HYJIIO BHE ee. 

Ilyctb B OKpecTHOCTH TOUKH Ss = 0 HaMH ycTaHOBeHO NMpeobpas0BaHHe T10- 

OOM, B pe3ysbTaTe KOTOPOrO MOsyueHa CUCTeMa: 


U" () = A, @) U* (, (3) 


rye Ao (¢) — TpeyrompHaa Matputta. 

Beakast TpeyroJibHad MaTpulla MoxeT OBIT pemcTaBseHa B Bue D + N, 
rae D — jMaronanpnaa, a N — nunpnotentuad MaTpnitbl. Ilo HHAYKUHH MO- 
*KeT OBITh yCTaHOBeHAa CJleLyroulan Popmywa: 


(D +N)" =p? ! NY 1 N® | ‘sh oh A NE (4) 
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y 
re —_ p-A cTeleHb MaTputtpt NV, 31eMeHTbI KOTOPOM JOMHODKeHbI Ha HeKO- 
Topbie PyHKWHH OT A;, a k — nopsayoK MaTPHILbI No SAVCTE aN a= 10;,), THE O;p, 


nemailwe Ha PaBHOH JMaroHasiv H BBILe ee, TOM MECCTBEHHO PaBHbI HYJIIO. Torna 


NH . = {a; diey nw?) ={ >} pyr Sipn » BP 5 


t<p<k 


| ipsa ti Og Soy ER 
BY eas fea) (Asia hal ce he [A hip Ay) hp, Ae) ce (5) 
ie + Ne | (Me — Np) (he — 4a). 


_ Mbt Haspaan (4) cucremy (1) ycroiunpon, ecm 

L 

3 p< KD Mail. (6) 

q j 

| Tenepp Mbt BbiicHum YCJIOBUA YCTOHYHBOCTH Pa3sHOCTHOM CXeMbI, MOPOrMKeH- 

HOW cHcTeMoi (3), a TeM CambiM CxXembI (1). 

— Teopema. Jza moeo umebu cucmema (3) noposcdana ycmotiuusyio pas- 

HOCMHYIO Cxemy, HeOOXOOUMO uU Oocmamo4Ho, umobe«: 

1. Co6cmeernore snavenua mampuye: A (t) @ oKpecmnocmu s = 0 ydoeacmeo- 
yanu Hnepaeencmey |h;| <1 (6ydem cuumamo, umo @ mouxe s = 0 |A;| = 

“ mampuua cocmoum us ene KAemKU). 


Yuumoiean, umo\d;\< 1 u |dA;| = 1 npus = 0, noayeum 
. 
‘ , . k t k k | k i 
) Ap = exp {ug (8) + iv, (s)} =o + ay 6 ay ie Gea, S. Se anon 
“4 (7) 
k k 
In Ap = i >} al®) 5! ST OCR in 
ts j=0 


ade Bag = 9, undexc 2g sasucum om Rk. 

Ii. Dremenmo: mampuyot Ao Doane yOoeaemeopamb YcAosUuAM: 
_ Ilycmo hey u Ky — napa coOcmeenHoix 3Havenut Uu 
a 
i 
; (A) (L) k) (i) () (t) 
t Goh seule. a! = Oy, ..., 07) = a: 
_ Toeda: 
a) ecau j < 2q (hk), jf < 2q (1), azemenm ays OonKeENH UMemb 6 moUKe Ss = 0 
HyAb KpamHocmu ne menowe vem j + 1; 
_ b) ecau j > 2q (k) = 2¢ (1), anemenm ay OonsKen UMemMb 6 mMoUKe Ss = (0) 
HYAb KpamuHocmu He MeHoule 4em 2g; 

C) ecAu Ap=dz U | Agl, |As| = 1 60 eceti oKpecmnocmu s = 0, IAeMEHM Ap 
Joanen moscdecmé6eHHo pabHsamoca HYAO 6 OKpecmuHocmu s = 0. 
' Hametum foKasatebcTBo TeopeMEl. 
| HocrarounocrTs. B cayyae a) ay HMeeT HYIb KpaTHOCTH He HHAKe 


wem Ay — Ay, OTKYa BHAHO, YTO AzySz; OCOORHHOCTH He MMeeT, H, B CHJIY MYHK- 
ta I, Hopma a,,d,. ofpanwuenna. 
B cayyae b) mp gocTaTouHO MaJIbIX S BbINOJIHAIOTCH HepaBeHCTBa 
~ mn 
|Ar|, |Ae| > exp (— nbs?4), | ber | <n exp (— nbs?9), 


me 6 > Q. Orcroya umMeem 


™ 


€ 


+ 
| | GeeSzc ||? < Kain? \ S497 exp (— nbs?) ds ~ Kan—¥4, 


341MM, 4TO HOpMa || ApS || C POCTOM N HE yBeIMUMBaeTCH. 
] Al 


: 


JlocraTouHOCcTb MyHKTa C) OVeBH AHA. 
DemeHTbI MaTpHUbI Ag CosepxKaT claraemble Bua 


n 
Qipael--- Agm9i,k,1,...,q,me (8 


Tlo WHAYKILMM MOxKHO YCTA@HOBHTb, 4TO B Cyly¥ae BbINOJHeEHUA ycoBMi Tuna | 
WIA 3JIEMCHTOB Qjp, Agi, - - -, Agm HOpMa (8) TakxKe OrpaHwMyeHa Mp Nm — oo 
Heo6xoxumocrTb. Ilycrb ne Bbimonusotca ycnosua I u II; rorya 
HaiilyTCA Takue HavaJIbHbIe LaHHble, YTO cucTema (1) OKaxKeTCA HeyCTOHUMBOH 
Ilyctb, HampuMep, B oKpecTHoctH s=0 |Ag| > go > 1. Torga, BriOupa 
HauabHbe WaHHple B Bue US = 1, j = k; U; = 0, j  &, nosyaun || UR ||? 
> Ksqo > co. Heo6xogumoctp I qoka3ana. SaTeM MOXKHO NOMYIUTS Heo6xo: 


mumocTp ycoBult II] 2d SIeMeHTOB 12, 23, . . ., Qx_1,z, U3 YCMOBMN ycTOMuN 
BOCTH JJIA 9THX JJIEMCHTOB CJIeyeT OF paHHYeHHOCTb HOPM CJlaraeMbIxX, KOTOPbI 
WOOaBJIAIOTCA K 3JIEMCHTAM Q1s, A24, .. .; Ap—s,k, NMOCMe Yero MpOBepsxAeTCA He 


o6xomumoctTp ycsoBnlt I] qua 9THX SeMeHTOB. Tak MoceqOBaTeJIbHO MbI Hcuep- 


a ; 
1aeM BCe 3JIEMeHTbI MATPHIbI Ao. | 
Bo3bMeM 3JIEMCHT Ag H MIPeLMOOXKUM, YTO HE BbINOJIHACTCA YCOBHE THI C), 


n 
Torga || ag:Sz || ~ Kan. | 
re | 
IlycTb He BITIOIHAeTCA ycsoBHe b) Ag, = $24—lag7; TOP a HMeET MECTO OLLEHKA 
; | 


+a 
|| ae25%7 ||2>~ A \ [exp nu, — exp u;,]*s47—2%:—2 ds +- 
+a : 
: id Sane 
+B \ exp nm (Up, + u;) sin? n —~— s49—2r—2 ds. (9) 


— 


OueHHBaA NepBoe cylaraemoe, NOJyuHm 


+a 
( [exp nug — exp niyj|*s7h-2ds ~ Ain” 4 Apa A ee 


(0 & 


(10) 
re Av= 9-2 |, ka 
OuweHHM BTOPOH HHTerpau: 
+a Peas a _ 2ke—1 
\ exp n (ug, + wu) sin’n —— sta—2hr-2 ads = Bin = Bon wie HeNte. (11) 


d 


le? 
ve 
Bugum, To || 6px || pacrer Kak n?, 
IlpeanouoxuM Terepb, 4TO B Cayyae a) 3JIeMeHT Age HMeeT HYJb j-i Kpar- 
HocTH u 2q (Rk) + 2q (1). 
Murerpupya no uacTamM, OWeHHM TepBbIit uHTerpan Tuna (10): 


+2 i Ee 
\ [exp nu, — exp.u7|*sT* ds ~ Crea 4. Con" Gon 


a 
OleHuBast BTopol uHTerpaa Tuna (11), nonyaum 


+a 1 


\ exp n (Ug + uy) sin?n ee eee ee Dni®., (13 


“ 


— 
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: 

B Tom culyyae, Kora cucTema ycToiumBa B CHJIY NyHKTOB a) u C) TeopeMEt, 3Ta 
pasHOCTHasd CHCTeMa MOXET ObITb IpHBeeHa K AMaroHaJIbHOMY BULLY. 

B xuure (?) yKa3aHbI JOCTATOUHbIe YCIOBHA YCTOMYMBOCTH HM MpWBeLeHbI NpH- 
MEPbI, KOTOPbI€ MOKA3bIBaIOT, YTO OCMAOUTb ITH YCJIOBHA, BOOGIE TOBOps, He- 
BO3MOXKHO. OHaAKO CYMIeCTBYIOT IIPHMepbI CxXeM, KOTOPBle ocTaroTcs ycroiiun- 
BHIMM TIpH HapywieHuu ycoBui (*). 

Tlocrapaemcs BbIACHHTb B CBeTe C(OPMYJINPOBaHHOH TeEOPeMbI MPHUMHI M0- 
QOOHLIX ABIeHHH. 


Ilpumepl. 
ugtt oR Unis Tae eS UF, ue ae (14) 
SToH cucTeme OTBeyYaeT MATPHILAa 
il 2 
A(t)= n (15) 
ans 
Buu, PID e Sue A Age Le IDM y Sse Tee An Se Agee), corse) 


Hapymaetcs OHO H3 y CAOBUH ‘Gr Tas ycTOHyHBOCTH Tpe6yeTca, uTOOBI a2 

MMeJIO HYJIb M10 MeHbIelH Mepe TOM 2%e KpaTHOCTH, 4TO Ai — ho = Qi sins 

B TOUKaX Ss = 0, s = n. B aHHOM culy4ae diz = 1, HEOOXOMHMbIe MU JOCTATOUHHIe, 

yculopua Hapymarotca. IlopaxqoK pocta pemwieHHA ONPeeHeTCA aCMMMTOTHKOII 

HHTer pata: 

; + 

4 sin? ns 
\ sin? s 


ds~ An + B+ 0(—). (16) 


/ 


IIpumep 2. 
Be Ye (upc OE foe, — ob). 


; Te aa a ee Ao (17) 
Marpna A (é) umeer Buy, 
t 0 
A (t)= a . 1 ||. (18) 
roe 


M Dy Ee alent 


Cutyauva mofo6ua upumepy |, ofHako B TOUKaxX s= 0, S=M ais = isins 
YAOBJETBOPAeT YCOBHAM YCTOHYHBOCTH. 


c Tlocrynus0 
9 XII 1960 
IATHPOBAHHAA JIATEPATYPA 


1B. A. Ypm, JAH, 134, Ne 6 (1960). 2 B.C. Pa6Geupxuid, A. O. Dunun- 
LW oB, O6 ycrofunBocTH pa3sHOCTHEIX ypaBHeHHl, M., 1956, 


Jloxnaagw AnxawemMuan wayR cccP 
1961. Tom 139, Ni 1 


lM. ®. ®HJIBYUAKOB 


Ob OAMHOM METOVE ONPEXEJIEHHA KOHCTAHT WHTEFPAJIA 
KPHCTOO®EJIA — WIBAPLA 


(I/pedcmaeazexo axademuxom M. A. Jlaepexmoveevim 6 II 1961) 


{]poOlema KOHCTaHT HHTerpana Kpuctoddens — [Ipapua Oniaa noctaBuien 
Oouee 90 NeT Ha3aq B U3BecTHBIX padoTax 9. Kpuctoppenn uT. Ulsapua (,”)- 
OjHaKO JO HaCTOALero BpeMeHH He CylleCTByeT no- 
cTaTOUHO OOmlero HW MpocToro MmeTosa HX ONpeyese-| 
Hust. B WaHHOM CTaTbe AIA ONpeeeHHA STHX KOH- 
CTaHT IIPHMeHAIOTCA CTeNeHHbIe PAbI, YTO CyHLeCcT- 
BeHHO YpoulaeT BCe BLIGHCJICHHA. 

1°. TIponspoubybi ofnocBa3HHi (4 + 1)-yromb- 
HHK Z IPH HOPMHPOBKe, ykKa3aHHoO Ha puc. |, 
oToOpaxkaetca Ha NOJynockocTb € pv DOMOUIM HH- 
Terpana Kpuctoddena — Hlpapua: 


‘4 4 2 #5 me perf = G1 patil @o—1 as Gy—1 Ds 
Ot AE alert ot aby ae + Ds, 


PHCe 1 (1) 


KOHCTAHTbI KOTOpOrO &s, Aa,..,k,, Dy, De HAO TIpeABapHTesbHO ONpesesHTb. 

J[if BbIUHCCHHA HeEOOXOAHMbIX B JlabHelWeM HeCOOCTBEHHBIX MHTerpa- 
Jon /; cayxHT opMysla, KOTOpy!o TOJyaHM, pasaran KaxkAyIo cKOOKy 
NOWMUTerpasbHOTO BbIPAKeCHHA B OMHOMHHAJbHbIN pH: . 


Wk; 


= ( a | (ee iz) 


a;—1 


(Teer 


i/k; 
sin «8 B ca a | 
ee Se (é—1) ,(m) plan Sb pe) (1) 
—————— “Sinn, k; > by A, ee + k £ i > by, —mA 5 > (2) 
m=0 i m=0 £ 
i= 1,2,3,. 23° jee as =p ee ORs (3) 
8 E 5 ; 
by = : e) (a) ; ba — ids Bi - os — ae Z ; (4) 
PB oO)” p@e™ wired Sere of) Vat see 
Ree (v) 
fe} m+-1—a 
Am) ~— on (ge) ol) any mH = v : 5 
] =on() 5 a=; ee ©) 
IIpu 8, = 0,41, ... dopmysia (2) Tepser cmbicl, HO H B 3TOM culydae JlerKo 


NOAYGHTh avaOru4nyio PopMyJy, B COcTaB KOTOpOH OyeT BXOAUTH NOrapudMu- 
yeckan PyHKIMA, 
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| 
j Cornacko dopmyvie (1) umeem 


j 


Wk; 
{ l; ay— co x j— ae ; ae 
bp \ OY GAN. ba... a ae = 

' Vk; 
Wk; ‘ ; 
ba Fle 7 By—-1 1 poo i { ee ? o—T] 
== | re \¢ (i=) srt =) eo eae 

Wk; 


ee rae, 


| Pa3ylarad B HOJIYYeHHOM HOJbIHTerpaJIbHOM BbIPaxKeHHH B OHHOMMAaJIb- 
HbIe PAbI BCe CKOOKH Kpome f-t HW j-H MH BOCHOJIb3OBaBIIHCb 3aTeM PopMyston (2), 
HOJYYAM CHCTeMyY YpaBHeHHH AIA ONpeleseHHA MCKOMBIX KOHCTAHT HHTerpawia 
Kpuctoddena — IIpapua: 


©o0 
i May ( nf 
SO Dy AML. ARAMA ODL... pmi 
4 0 p,...m=0 * 
y er ah . 
e = ) (n pi?) 
A Ol eeccS é > AP: A Ae p+... -n— ms 
0 Dipecers m=0 3 
MK [@e) 
"yl ks ee > Ae es ARAL) Shane (6) 
b Dyk bed. Trad 
ae iA RI TE Nea cc chee ere ara 
Mi B iad 
Pol Ag—1 p%4—1 aa! (Pp) (n) m 7(b—1) 
oa = an DerA. ions A HE ee ee ane oe 
mo Deaaey Oe ee as 2 u—1 
rye 
1 7(z) pe 
\ Ay = Ly; Ay = sin aa b lj sin nB;; M = | Dal ) by o@) (7) 


Koadpunnentst O BHIUMCAAIOTCA TO TeM 2Ke peKyppeHTHBIM cbopmysiam (4), 


HO 11pH yesoBun, uto BS) = 1. Bee cymmpr B cucteme (6) uMeroT KpaTHocTp, paB- 
HYIO  — 2. 
~ Vcxmouws M u3 ypapuenni (6), onmpeseisem KOHCTAaHTHE fz, ka,..., Ry 


Metojom Hprotona — ype. Tlepprre npuOamxKenua yoOHO HaxO,HTb TO 
MeTOLY uTepallHit. 

_ 2°. PaccmoTpHm gp An ODES C1y4aH YeThIPeXyFOJIbHUKA (uw = 3) Hu MATHyrOMD- 
HuKa (u = 4). 

_ Tipu py = 3, o603nauaa ks = ku yuTa, uTo ke = 1, uMeem uo (5): 


AG? = a2e™, AS? = ak”, 
_ BsBogx fatee Hoppe oOosHaueHHA 
| aes Am= mms Bm = om Om (8) 
4 yutx copmyupi (4), (5), (7), 43 cucTempr (6) npH'w = 3 nowyyaem 


Mi: m, _ 4. Amr _ (m+ 4—as) (m+ay) , 
oo rae Amk ? Ag= Li Ain ~~ (m+ 4) (m+ a+ a2)’ (9) 


a ae mp ay, Bmtr_ (m+ i—as)(m+os) 
yw * Bak Bet By mam aga) 1°) 


m=0 tie 


_ Pasyenms tenepb (10) wa (9), HaxoquM ypaBHeHHe JIA onpeyenenun Rk: 


J f(t) =g—k* I, = 0, (11) 
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rye 


bj” __ GL (aa + ae) T (Be) T (as) . | 2A," ~ m 12 
a. heb) ~~ al’ (041) P (2) TP (Bo + as) ’ tate 3B Rm km => Cnt. ( ; ) 


Kosppuunenth paya /, onpesesieHbl 10 peKyppeHTHbIM dopMy.iaM ((34), 
§ 20) 


C=1; Cnh=An— Cn + GBaai- = ee Cre i2n): (13) 
Tlonaras B (11) /, = 1, nonyuyaem HyseBoe ae naa R: 

ky = gue: Bs = 01 + a2 — 1; —hb+th on fer (14) 

Boviee TOUHBIE pesybTATbI LaeT (bopMysia MepBoro NpHOAMKeHUA: a 

Rta a Cy Aids + Mag 

sta) S 5 gaeee 5) 


JJaJibHeniiee YTOUHEHHe OCYLIECTBJIAeETCA MO gg ts HptotTona 


Rnai = Rn - ai : i (A) a spect, mie s mC mk”) (16) 


m1 


Onpeseus KoncTaHTy &, HaxoguM KoHcTaHTHI D1 vu D2 v3 ypaBHenni (9) u (1) 

oObmHbIM nyTem (?). 

Tlaqum Tenepb Jit KOHCTaHTHI k pasioxwKeHHe B PAA M0 cTeneHAM MpH6nH-| 

*KeHHH ko uk. CormacHo ypaBHeHusm (12), (13), (15) umeem | 
c= ke ORV Gree 


OG6pattaa nomyyeHHbM pan ((°°), § 73), pemmaem 3amauy: 


= ho 5 dok, tedska ee = go 
(17) 
— iG i = & 3 rg Bo 2 oo 
do = Ba’ ds => a DBs Gy C2). 


[lpHuumas npu6sMKeHHO, uTo d, ~ dz‘, nowyuaem u3 (17) dopmyay mep- 
Boro mpHO6smMxKenusa (15), nocme uvero, neperpymmupoBpiBan pay (17) no crene- 
HAM ki, HMeeM: | 

3 \ 2 3 
hk = ki + ashi + Gakic teen Gado = Bese de — a ee 
AHaOrM4HbIM TyTeM Mowy4aem JBe (opMyAbI BTOporo NpHONMKeHHA: 
dok es ‘, 
ko = ki (1 4 aki); ky, = ho 4 eee lass = ig 
( ] a) > II 0 (ee dosha ? ae tr ( ) 
Ta6anua 1 

| | | J 

No a | Oe | as | Ca lolishils Reoun kup | ky] ko 

1} 0,20 | 0,55 | 0,60 | 0,65 | .0,6000000 0,0552759 | 0,0552762 | 0,0552759 | 0,0552764 
2} 0,20 | 0,55 | 0,60 | 0,65 |  0,5000000 0;2126450 | 0,21267 021264 0,21273 
3] 0,20 | 0,55 | 0,60 | 0,65 0,3988633 0,5000000 | 0,5007 0,4983 0,5034 

4] 0,55 | 0,60 | 0,65 | 0,20 | 0,4246054 0;2042829 | 0,20430 020426 0,20435 
5| 0,55 | 0,60 | 0,65 | 0,20 | 0,5002658 0,0375183 | 0,0375183 | 0,0375183 | 0,0375183 
6 | 07800 420. 1) 0/75, 10,95 1,5€00000 0,1133944 | 0,1133945 | 0,1133045 | 0,1133946 — 
7{ 9,30 | 1,20 | 0,75 |—0,25 10000000 0, 1860865 | 0,1860878 | 0,1860876 | 0,1860879 
8| 0,30 | 4,20 | 0,75 |—0,25 09371544 0,2000000 | 0;2000016 | 0,2000014 | 0,2000018 
9] 0,30 | 1,20 | 0,75 |—0,25 05000000 0,3616651 | 0,361687 | 0,361685 | 0,361689 
10} 0,30 | 1,20 | 0,75 |—0,25 | 0,3119219 0,5000000 | 0,50014 0.500098 | 0.500113 
44} 8,280 4.80) Oe Ft sag 5,0000000 0,2215004 | 0,2214988 | 0,2244458 | 0,2215518 
12] 0,28 | 4,89 | 0  |+4,17- | 3,0000000 0,3092554 | 0,309238 | 0,309013° | 0,309462 — 
13) 0,28 | 1,80 | 0 {4,47 |. 2;0000000 0,3920668° | 0,39198 039133 0,39263 
14 | 0,28 Near soem 0 eNE HE Ag 12388590 0,5000000 | 0,4996 04975 0,5046 

15| 0,28 | 4,89 | 0  |-1,17 |  6;6416990 0,6500000 | 0.6472 » | 0,6389 0,6555 

16 | 0,51 | 0,24 | 4515 | 0,40 10000000 0,0692268 | 0,0692270 | 0,0692266 | 0,0692276 


B ra61. 1 npwBegzenbi pesyabtaTpl Aaa 16 mpumepoB yeTEIpexyroJIbHHKOB 
3aAMKHYTHIX Pa3OMKHYTBIX H BbIPOKAeHHbIX (a3 = 0). TouHoe 3HageHHe Roun 
46 


| 

ove no dopmyste (16) c7 AecATHUHEIMM 3HaKaMH, a IpHOmMKeHHOe 
Rap = = 0,5 (Ay; + ke). Ilo HOMepaM 1—5 nu 11—15 na puc. 2 nocrpoensi rpaduxu 
AIA OHONAPaMeTpHYeECKUX CeMEeLICTB COOTBETCTBYIOILUX YeTbIPEX yrOJIbHUKOB. 
Ecun k>0,5, Jyuwie BEMHCIATD JONONHUTebHYyIO KOHCTaHTy ke= 1 — Rk, 
A * 

Aus 4erO HALO Mepelitu K TPaHCHOHMPOBaHHOMY YeTbIPeXyTOMbHHKy: L = la; 
E = = 13; dy =O)14; @,= a1. Tlogpo6uee Bonpoc o uerppexyrombunKke cm. (5). 
_ B cayasae nATHYyTOJb- 
Huka (uw = 4), yata, aro 
k2= 1, yoOuee 10/b30- 
os Ooulee IpOCTbIMH 
o003HayeHHAMH 


Ag? = as kj; 
(20) 


: 

7 

A‘ ee ai Rs.) Or ae 8 8 Pes es 
4 lp/t)-—~ ies 


>. Torga, ucxoia 43 

(4) — (7), "puxoqum B Puc, 2 
KOHeYHOM HTOre K cucTe- 

Me JIBYX YPaBHeHHH JA OnpemesIeHHA KOHCTAHT, Rs, Ra: 


| f (Rs, Ra) = gil,. — OP = 0; @ (ks, ka) = gala. — ca Tha Oi 


co 


co 
)j \ 
| Iu = Dy SiwAWs lav = 2) SAY; I= Dd) SHAN; 


q oon=0 n=0 cH 
i 21) 
: Si = = > A Pees > Sion = == y i ates yp mM = y pe AL tae ; 
m=0 m=0 m0 
Ail’ (Be) T (a3) F (oa + 48) Asl (Bs) T (a3) T (Bs -+ oa) 


’ S1 = “al (0x) 0 (@2)P (Betas)? ©? ~ Aol (Bs) T (a) Ba +a) 


* Peuiaem cuctemy (21) metozom Hptorona — Dypbe, HayambHble 3HaYeHHA 
JIA Hee HAXOJHM TIO MeTo_y UTepanit: 


‘ , des 1/Be T —1/B; : 

4 2 —— /Bs 

. en ae See SP al pe) gO Ge a (99 
ig Tia ’ &3 T 54} ’ 3 i ? =. 23 ( ) 
. Ta6Oanna 2 
BNe | a, aX» | a, | a, | os | desl | De | he | kg 

. 

1 0,70 | 0,55 | 0,60 | 0,65 | 0,50 | 4,25 | 1,60 | 0,4588843 | 0,06130500 - 
gy 0,30 4,20 0,25 1,40 —0,15 4,75 2,6U 0,3296842 | 0,08352677 


B Ta. 2 pHBeeHbI pe3yIbTAaTHI AIA ABYX MATHYFOJbHAKOB, 3AMKHYTOFO 
M pasomKuyToro. B o6mlem cayuae npH w > 5 uCxXOsHble 3HadeHHA Cc 2—3 
sHaualMMH WHdppaMu MOXKHO JerKO ONPeMeIATh IIEKTPOMOZeETHpOBaHHem (*). 
naa mpapwipupix (u -+ 1)-yrombHHKOB HMeem: 


E 
. 


1 — ks = ks (1 — ka) = "ha (1 — bs) =... = yy (1 — Ry) = Ry. (23) 
MucTutyT MaTeMaTHKH Tocrynuio 
Akajemun Hayk YCCP 3 11 196) 


UMTHPOBAHHAA JIMTEPATYPA 


TiwBeK auto po BuY, B. UW. Kpsta0B, [pn61HxKenHble MeTOJbI BbICIUerO aHa- 
Mipisa, usa. 3-e, 1949. 2M. A. JlappeutTbpes, 5b. B. WaGat, Metogn tTeopnn 
yHKUHH KOMMIeKCHOro TepemMeHHoro, H3y. 2-e, 1958. 3 Tl. ©. © uabuakKOB, Teopua 
( HJILTp allHH TO, TH{poTexXHHyecKHMH coopyxkeHHamH, M37. AH YCCP, a) 1, 1959; 6) 2, 1960. 

Il. ® @uabuakos, Ykp.matem. xypH., 13, Ne 1 (1961). > I. ®. Ouab4uakos, 
dionos. AH YPCP, Ne 4 (1961). 
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Jloxxnage Anagemun nayr CCCP 
1961. Tom 139, Mf 


MATEMATHKA 


9. P. ILEKAHOBCKHH 
PEAJIBHAA HW MHAMASA YACTH HEOFPAHHYEHHOLO ONEPATOPA 
(II pedcmaeaeno axademuxom C. JI. Co6oaesoim 27 IT 1961) ‘ 


Bexkul orpaHwueHHbiit er a B jonycKaet pasOnenve Ha peabHyto| 
BAB ==. B 
ae + 5 aT Takoe pa3ioxwKeHHe HrpaeT BarxK-| 


wu MHuMyt1o YacTH B= 


HY!O POJlb B lerrnaice aHalW3e€ OFpaHHYeHHbIX HeCAMOCOIIPAKCHHbIX 
onepatopos (1°). OgHako eciH onepatop 33 HeorpaHH4eH, TO pa3Ovenne | 
Tep#eT CMBICJI, TaK Kak OMepaTOpbl B u 8’ umewt, Boodule ropops, pasHple | 
o6ulacTH ompeseneHua. B HacTosileH cTaTbe NOKa3piBaeTca, YTO, HUCHONb3yA 
TIOHATHE OOOOUICHHBIX 3JIEMeCHTOB THIbOepTOBaA MPOCTpaHCTBa, MOMKHO HW WIA | 
HeEOrpaHHYeHHbIX OMepaTOPOB NOMYYHTh avaJIOrMUHOe MpescTaBJeHnHe. 

1. Ilyctb B PHJIbO€pTOBOM mpoctpanctse Hf 3aaH HeOrpaHvyeHHbii one- | 
parop 7 c mmoTHOH O6smacTbIOo onpefeseHuaA Dr. IIpeanonoxuM Take, 4TO 
Ha mHoxectBe Dr (| Dr+ onepatop T aBaeTcaA CHMMeTpHyecKkHM. OnpeesIHM Ha | 
mHomectBe D = Dr + Dr onepatop 


TR=Th+Th (f=fh+ he, fi€Dr, fe €Dr-). (1) | 


Onepatop T, oueBH_HO, sHHeHEI. OTmetum tro ecan f € Dr, 
gé Dr«, 10 Tf = Tf, Tg = T’g. BaegemB D nosyio wopmy| fh =| Tf +] Ff.) 

HerpyHO BHJeTb, 4TO BBeeHHaA HOPMA YJlOBJIETBOpAeT BCeEM AKCHOMAN | 
HOPMbI H 4YTO HOBad HOpMa OMpeyessneT BD Tonosoruy, Ma%KOPUPYIOULYIO HC 
XOAHYIO ToNMosorMio MpoctpanctBa H. MuoxectBo D c HopMoii -|| |: Ha3s0Bem | 
MHOTOOOpasH¥eM OCHOBHHX IMEMEHTOB, €FO 30eMCHTH— | 
OCHOBHbBMH. ByjemM foBoputTb, YTO BCAKHH HeNpepbIBHH yHKWHOHAaS | 
s (7) Muoroo6pa3ua OCHOBHHIX 3JIEMCHTOB TOpOxKaeTcA OOOOUIEHHHIM 3JIEMeH- 


tom S OyeM 3anHcHIBaTE (f, 8) 3Ha4ueHHe (PYHKILHOHAJa Ha OCHOBHOM 93JIe- 
mente / €D. Jlerko BugeTb, 4TO Kaxkablk asnement SG H onpefenser no. 


(Tf, S) = 8) (2) | 


Hel Pep bIBHBIM (PYHKUMOHA Ha MHOrOOOPa3H OCHOBHbIX 3JIEMEHTOB, HOPO?K CH= | 
HbIM OOOOULCHHBIM 9/leMeHTOM.| IpuBeqeHHoe OnpesemeHve OOOONLEHHBIX 3JICEMCHTOB 
ABJIACTCH ECTECTBEHHBIM PaCNPOCTPaHeHHeM KOHCTPY KIM OOOOULEHHBIX PYHKUMH 
B cmpicsie C. JI. Coovresa (*). Mp 6yem paccMaTpHBaTb TOMbKO OGOOMLEHHEE | 
guemenTat S, mopoxkKJeHHbIe paBeHCcTBOM 2); 
ay Bynem TOBOPUTb, 4YTO JIMHCHHbIM OrpaHHueHHbI Onepatop B npHHad- | 
B a H 
KoHeYHOMepHO. JInHeliHbI HeOrpaHHYeHHbI Onepatop JT OyeM OTHOCHTb 
K Kslaccy Qo, ecm OH HMeeT OOpaTHbIii onepatop T~!, npunanexamnit (fQ).— 
Ecau onepamop T npuxnadaencum Kaaccy Qo, mo umefom mecmo pasencmea 
ro 


= (Tf, gs) — (fu, Te) = Dd) (fas ea) favo Cp, 0), 


&, B=1 


J@KUT Kaccy (iQ) (*), ecaH ero HespMUTOBO Nos”NpocTpancTBO Ho = 


= lf, Tiga famed Wiklund te leases 


a, B=1 


(f1,g1 €Dr; fe,ge € Drs), (3) : 


ie 2 ae = O000WeHHble aAemMeHMo!L MHOezooOpasua D, J’ — apmumoea 
mampuya, yOoeremeopstowaa ycnoeuio J’? = I. 
_ jJieiicrsutTembuo, Waa m106nix gi€Dr, ge reds CYULeCTBYIOT pi H tp2 Takue, 


aTo gi = Ti, g2 = The. OSosnauum ganee gi = Tf, 2 = T"fe. Torga 


—1__7-1* 
FUCA, a) — (i, Ten = —(F ST oy), 
aa. (4) 
i: L(fe, T ge) — fer 82) | = — aS (2, ip | : 
- Tak Kak TG Go, T0'* 
; aT < 
f= > (fea) janes (FH, J? = 1), (5) 
a, B=1 
B cuay (1) u (5) 
By Tt Tt < ’ € ’ 
—(———a i) = > (P1, x) ja,e(@s, Pt) = » (Tf, €a) ja, (@s, Tg1) = 
\ a, B=1 abt 
‘ SD AEG (6) 
a G——al 
| ta —o 
| Be ta” os, yO (as) of Le lenth) 
a, B=1 
: >) (2 fa, ea) jays (es, T'gs) = Dd) (fas &x) fap Cs, £2). 
. a, B21 fra, [Gah 
Smecb J’ = —J, Papeucrsa (4) u (6) qoKa3pIBaloT Halle MpeqmomweHue. Q606- 
MCHHbIe BEKTOPHI ¢1,...,¢,, OyAeM Ha3bIBaTh KAHATOBLIMH Ax one- 
patopa T. 
nN Aa al -++ quai 
3. B cBA3H Cc TeM, 4TO WMeeT MeCTO paBeHCTBO | €&,, ——,——g] = 
# jie Gaile 
=(e4, g)(a=1,2,..., ro), Roonpexerum onepatop ——~.—— Ha o6o6uleH- 
HbIX KaHaJIOBBIX BeKTOPaX ¢1,..., é,,, Homaras 
—1 Sus 
‘ sed el este) (ce uae ta) (7) 


Tre TRA 
reste 


Ilpu STOM MbI OyfeM TOBOpHTb TakxKe, YTO ey = ( 


HerpyHO BHeTb, 4TO 


( m—1 —1* , ie 
ee = 0 Gabi Lien Zo). (8) 
_ HeticrsuteibHo, B cuuy (5), 
To To 
| Lie ee agen 
| os Di Hasle = 2 cia aw a (4=1,2,...,70), (9) 
p= == 


* Vispecruo (4), uro ecnan onepatop B €& (i), To 


-> (fs &a) fapeg» TAC 


€, (8 =1,2,...,f0) ABAAeTCA TMHeliHOL KOMOHHaliHen paris peertpon onepaTopa 
* 
B— 
i 
TBOpAIOMaA YCOBHIO J? =], BexTopbl ¢@1, @,...,€, MPH 9TOM HaSbIBaIOTCA KaHaJIOBBIMH, 


,» OTBCYAIOMNX HEHYJICBLIM coOcTBeHHBIM S3HaveHHAM, J— SPMHTOBA MaTPHia, YOBJC- 
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—1__ | mee 


re £1, 82,..., 8, — COOCTBEHHBIE BeKTOpPbl oOnepaTopa B He 


L 
3PMHUTOBOM Nog_mpoctpanctBe Ho, OTBeUAIONIHe HEHYJIEBbIM COOCTBEHHbIM 3Haye 
HUSAM @1,..., W,,. PaBencTso (8) Telepb merKo caegqyer us (1), (2), (7) u_(9) 
B gaspueiiuiem HamM roHaqoOsTcA culeqyroulve cooTHOmeHuA: ecu f1€Dr 
fz € Dre, TO 


bi tag EE tee Ae ies ine 
i= To = = i 
ey dates 3 ee ee 
=Ate +5 DY (Pute) ieee (47 =—=—}, (10) 
a, B= 
1 1 ie a 
—j* Pee bli an —1 i . A | 
p=T = ee je oe AY" 2 — = > (P25 Cx) fa,Beb- 
7 a, Bt 
Tak Kak onepatop A~lonpejeseH Ha ruibOepToBom mpoctpauctse H M BeK- 
Topax €, (a=1,2,..., 70), To onepaTop OyfeT onpesemeH Ha OOlacTH ompe- 
nenenun Da, Mw BeKTOpax e,(a = 1,2,..., ro). Pacmupum janee onepatop 
—1 —1*\—1 
aa rit) 10 JMHeMHOCTH Ha MHOxKecTBa Dr u Drs, nonaraa nA 


mo6nix fi € Dr, fe € Dr 


Aifi = AA“, + S > (1, €a) ja,phes = Qi + “ 23 (1, Cx) ju,pep, 


ay (eal a, B=1 (11) 
To } To 
Asfe = AA“*p2 —5 D\ (2, ea) ja,eAep = 2—s Dy (2 ea) fa,nes- 
a, B=1 a, b=1 


HenocpeacTBeHHOH MpoBepKOH MOXKHO yOeLHTbCA, TO TIpH TaKOM pacilH- 
PeHHH CBOHCTBO CHMMeTPHUHOCTH HE HapyIHTCA, T. €. WIA WOObIx fy, 2,€Dr, 
fe, g2€Dr+ (Aifi, gi) = (fi, A1gi), (Aezfe, gz) = (fe, A2ge). 

OnpejleiuM Tellepb Ha mMHoxecTBe D = Dz + Dr onepatop 


Af = Aifi + Aofe (FED, f= fit fo, AE€Dr, feeDr-). (12) 

OTMeTHM 3/leCb, YTO OOOONICHHHI BeKTOp A / He 3aBMCHT OT MpemcTaBsIeHHA 
BekTopa / B Bue f = fi + fe, rye fi€ Dz, fe E€ Dre. 

Mcnoupsya papexuctsa (10), (11), (12), merko MomHO OKa3aTb CrELyrollee 
npeqiowenne. Ecnu f €D,, To Af = Af. JIunettuii onepatop A 6ynem Hasbi- 
Bath OOOOMCHHEBIM pacimluypeHuHem omepaTopa Ana 
MHOMeCTBOD. Onepatop A o6najaet To ocoGeHHOCTHIO, UTO OH 3ue- 
MEHTbI THJIbOepTOBa TIpOCTpaHCTBa MOXKET MepeBOLUTb HOO B 3JIEMEHTHI TOTO 
*Ke IpOCcTpaHcTBa, JMOO B OOOOMLeEHHEIe JleMeHTHI. I]popepKoH MO*wKHO yOeqUTb- 
CsI, TO OOOGmeHHOe pacumpenue A oOnagaerT cBOiicTBOM CHMMe€TPHUHOCTH, T. e. 
ana mo6nx f, g€D (Af, g) = (f, Ag). OrmeTum, Take, uTo ecuu f€Dr, 
géDr-, To 

Af=Aif, Ag = Aog. (13) 


OcHoOBHAaA Teopema. Ecau onepamop T npuxadaseum Kaaccy 
Qo, mo umefom mecmo pasencmea 


Thi = Afi + o >) (fea) fe,ee, 
a, B=1 
TF jo= Afr =>) fies” (HeDe RB eDa ee ati 
(ee Neil 
2de A — o60bwWeHHoe paculupeHue onepamopa A = eae 
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Mokasatenapetso. Jlw6ne pextoppt fi€Dr, f26Dr+ mMoryT ObiTb 
‘TipescTapienbl B Bue (10). Yuurpraa (13), mpumenum x (10) one- 
-patop A: 


To To 
A= g++ 2 (rea) jases, Af2=g2—Z D) (2, ea) japep. (15) 
eb : a, B=1 


B cuay (7), (8), (10) 


fu &) = (Ap, &) + 5 / S! (oes) in. ey )= (Apr, 1) = (PL ey), 
a, B=1 
(fas €x) = (A“Yfa, &) —5( Di (a, ea) jnstp, 2x) = (Mp2, ,) = (2, ex). 
a, B=1 
(yrs OIF Ere) (16) 
TlogcTaBiaa papexctsa (16) B (15), nomyaum yTBepxkyeHHe Teopempl. Orme - 
THM TakoKe, uTO, B cuy (3) u (14), 


+= UTh,\gn) + (fF, Tex) = Ah, gi), + (fs, T’ge) + (Tha, g2)] = (Af, 2). (17) 


To 
YuuTpipat papenctsa (3) u (17), omepatop Bf = anil (7, €a) japes (f ED). 
a,B 
EcrecrseHHo Hasbipath MU UMOM YaCcT DIO onepatopa 7, onepatop A — 
peanmbuow uauactbw. B kauyectBe mplmepa paccMoTpHm omnepaTop 


rj = (O<x<e) auchepenmnpoBaHua, onpeteneHHbI Ha Bcex a6co- 


Li 
_ MOTHO HEMPepbIBHLIX (yHKUHAX f(x), YAOBMETBOpAIONLHX TpaHMyHOMy ycwio- 
Buio f (0) = 0. Onepatop T saBasdeTca KBa3HCAMOCONPSKeHHBIM paciwupeHHem 

q CHMMeTpvyecKorO oOnepaTopa, T. e. Ha MHOxecTBe Dr {|Dr+ onepatop T 
ABACTCA CHMMeTpH4eCKHM. Kpome Toro, HeTpyAHO BUeTb, uTO T™ 1 ymMeeT OLHH 

_ KaHanbubiii BeKTOp e = —i. CneqoBpatTembuHo, 7 mpuHanmexut Kaaccy Qo. Mxo- 


xectTBo D = Dr  D;, COCTOMT, OUeBHAHO, W3 BCeX aOCOJIIOTHO HempepbIBHbIXx 


dyuxunk. Jlerko BujeTb, 4TO iy =TA+Th= = a (f= fat fe, FED). 


At OnpengiaM Teflepb OOOOMICHHbIM KaHaJIOBLId BeKTOp onepaTopa 7. B cuuay 
6) (f, 2) = = +e Lax =ah (e) — f (0). O6o6njeHHEI 31eMeHT @, nopoxk en - 


Basi (STAM byaKitnonanom, MOXKHO pacCMaTpHBaTb Kak pa3HocTE 6-pyHKuNH, 
Bi. e. e (x)=8 (x—e)—6 (x). PeanbHas w MHUMaa YacTH ONepaTopa T uMeIOT BUR 


Ay S414 FIFO) + Fl 18 — e) — 8), Bf = —(f, 2) = IF O— 


f i a 

b — f (e)] {6 —_ Oc ie (h Gye 
: B 3aKk10ueHve BbIpakKatio OarogapHocTs mpod. M. C. JIupmuny 3a BHH- 
“MaHHe K paOoTe. 


XapbKoBcKHit TOpHEIH Tlocrynusie 
HHCTHTYT 3 I 1961 
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Jloxnagm Axagemun nayr CCCP 
1961. Tom 139, Ne 1 


MATEMATHKA 


c. A. YYHHXHH 


OQ PACITZMPEHHSAX HHEKCHAJA KOHEUHOM FPYMMNb! 
([Tpedcmasaeno axademuxom H. M. Buxoepadoeeim 27 II 1961) 


B padotax (1°) Hamm Obl mpeaowen u paspadaTpiBasica MeTOA HHAeK- 
CHaNOB JIA HaXOKMeHHA NOArpymn y KOnewHOM rpynnbl. Cyu{HOCTb sTOrO 
pWeMa COCTOMT B TOM, 4TO BCAKOMY JeauTemMO h NOpsALKa KOHeCYHOK Ppynbl 
B cayuae, ecu A ABAAeTCA Tak Ha3bIBAeCMbIM HHACKCHAaJIOM 3TOK Tpynnbl, yWa- 
eTCH COMOCTABUTb 10 KpaliHel Mepe OfHY NOArpynny § nopsxyKa hc, raec — He- 
KOTOpHIli MHOMKUTeb, AAA KoTOporo II (c) C II (A) (epes II (n) Mbt o603Ha- 
YaeM MHOXKECTBO BCEX Pa3JIM4GHBIX MPOCTbIX MeJMTeel HATYpaIbHOTO UMCIAa 7). 
Ilpu 9TOM HaMM ObIIM YCTAHOBJeHbI H HEKOTOPhIe Apyrve CBOMCTBAa NOATpynnbl 
%, YTOUHAIOMHe CBOHCTBA JONOJHATeEIbHOTO MHOMKUTeIA C 

llonysenHbtit HaMM MpH3HaKk CyuleCTBOBaHHA NOsrpynn OObeAMHM B Ka- 
yeCTBe CBOMX 4aCTHbIX C/Y4aeB MHOHe OCHOBHbI€C paHee H3BECTHbIC Pe3yJIb- 
TaTbhl B 9TOKH oOmactH (CunoBa, ®. Touma, Ulypa u ap.—cm., HanpH- 
mep, (?)). 

[IpeymeTom HacTOAteH paOoTbl ABJIAeTCA flaJibHeMiee MCCeqOBaHHe O- 
HIOJIHHTeEIbHOTO MHOXUTeIA C B MOJYYCHHOH HaMH paHee Teopeme C IleJIbIo 
HAaXOMMCHUA OWCHKH IHCJIa CFO PasH4HIX MpocTHIx AemuTeneH. IIpu 9TOM MBI 
6yeM MOsJb30BaTbCA OMpeseseHHAMH UM OOO3HAYCHHAMH, BBeCHHBIMH B (?, 4). 
B yacTHocTn, uccleqyemyro moarpynny § Mbl OyemM paccMaTpMBaTb B KayecTBe 
HOLXOLAMeH MOLrpyMmbl HeKOTOPOrO MpaBHJIbHOrO cCMelHalbHO apHdmerTH- 
yeCKH 3aMKHYyTOrO (Cc. a. 3.) pacummpenua (*) 3aaHHoro MHyeKcHaua A. 

2, Onpeweaeunne |. Pacumpenne (ch), , HHAeKcuama (1) p ;Haso- 


BEM PUMAPHDBIMC. a. 3., ecuM (ch), , eCTb C. a. 3. pacHIMpeHHe HHJek- 
cuaa (A) , M CCAM CpedH KOIPPUIHeHTOB Cg, Cg44,.-- Co CCTb OMMH HM TOMbKO 


OMMH OOJIbLIHM CMH, KOTOPbIM Ip 3TOM OyeT CTeNeHbIO HEKOTOPOrO Mpo- 
cToro “Mca. 
Onupegaemeu ue 2. Konequyto nocneqoBatenbHocTh ¢ + 1 wHaeKcHa- 


— (p00) p(t) (t) : 2 
0B (ft), ,= (8 )n » (Dp Ae oe ce (2 Vp, j Y koTOpoit mpu t> 0 Kaabii 
HOCIELYIOWMA WIeH ABAAeTCA C. a. 3. PacIIMpeHHeM KaxKMOFO Mpesblyulero 
M YIpHMapHbIM C. a. 3. paciItpeHwHemM eMy HemocpescCTBeHHO MpesulecTByrollero 


qieHa, Ha30BeM C. a. 3. WeNbw AAUH?, HCXORAMEH HS UHHE- 
mekcnuasa (A), ; HanOoubutyto H3 MH BCeX C. a. 3. Wemeli, HCXOMAUHX 


us wueKcuana (h), ,, HA80BeEM HMMePCHel HHAeKcCHana (h),p, 
u oOosHau¥M Yepes imm (/) 2 ; ECA AJiMHa HeKOTOpOH Cc. a. 3. WemH, HCXoms- 
meh v3 () p » PaBHa imm (A) p ;, TO TaKyiO Welb Ha30BeM M MM € Pp CH O H- 
HOH Nenmbio UHAeKcHaana (fh), PS 

Onpegeneuue 3. Ecuw m—uHaTypanbHoe uacno, TO 4depe3 
N (n) o6o3HaGum 4uC10 pa3IM4HbIX MpocTHIx JemuTeneH n. B uactuocrn, 
N (1) = 9. , 
32 


Teopema. Bcakui undexcuaa (hf), KONeLHOL epynnel G umeem no Kpau- 
“wetl mepe 0OHO NpasuabHoe c. a. 8. pacuupenue (ch), ., Oa KOMOpoeo N(cY ss 


< imm (1), r 


Tocryn“s0 


VMucrutyT MaTeMaTHKH H 
26 XII 1960 


BHIUHCIHTeIbHOH TeXHHKH 
Axayemuu Hayk BCCP 


WMTHPOBAHHAA JIATEPATYPA 
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Hu x4uHH, JAH, 136, Ne 2, 299 (4961). 5C. A. UyHuxuu, Mss. Boicw. yue6H. 3aBel., 
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oxraagn Anagqemun Hayk CcCCcCcP 
1961. Tom 139, Ne 1 


MATEMATHKA 


B. A. AKYBOBHY 


CTPOEHHE ®YHKUMOHAJIBHOTO IIPOCTPAHCTBA 
KOMMMJIEKCHbIX KAHOHWYECKHX YPABHEHHU 
C NEPHOAMVYECKHYMH KOI®SHUMEHTAMU 


(Ipedcmaeaeno axademuxom B. H. Cmupnosoim 25 II 1961) 


1°. PaccMotpuM BeKTOpHoe ypaBHeHHe 
eS (1) 


rye H (t) —n X n KomnuekcHaa mMaTpuua-pyHkuna, H (t) = H (ft), c uH- 

Terpupyempimu mo JleGery ua (0, 1) anementamu; H (¢ + 1) igh (¢t) mouTu 

Bewony; J —n X n nOcTOAHHaA KoMNeKcHaA MaTpuua,; J = —J ; det J 0, 

O6o3HauuM 4uepes L MHOxecTBO ypaBHeHHl (1) npH PuKcHpoBaHHOM MaTpH- 

ue J WIM, WHaye, MHO*KecTBO BCex MaTpull-dyHKunH H (¢) yKa3aHHOrO BBE | 
: | 


Bula. Tlocme BBeqeHusd MeTpuku | H (t)||= \l# (t) | dt mHoxxectBo L cTaHoBHT- 
0 
CA BeIe€CTBEHHbIM OaHaXOBbIM IIpOCTPaHCTBOM ~*. 
Matputa-pemenve (maTpuiant) X (¢) ypapHenua (1), HopMHpoBaHHas ycuio- 
Bpuem X (0) = J, 7,7 —n X nN CAMHHYHAA MaTpHa) AA m10O0ro ¢ mpHHar- 
J@KUT rpynne © J-yHuTapHbIX MaTPHU, T. €. YMOBJIETBOPAeT ypaBHeHHIO 


X' JX = J. CoOcrsenupie 3Hayenua Matpunn X €G, nexame Ha e_uHHUHOH 
OKPY2KHOCTH, MospasfzeisioTca no upaBusay M. I. Kpefua (4) na co6cTBeHHbIe 
3HaYeHHA MepBoro M BToporo poga. ByjemM c4auTaTb TakxKe COOCTBeHHbIe 3Ha- 
YeHHA, JIeKAalWe BHYTPH CAMHHYHOH OKPYXHOCTH, COOCTBEHHBIMH 3HadeHHAMU 
mepBoro posa M BHe ee — COOCTBeHHbIMH 3Ha¥eHHAMM BTOporo posa. IlyctTp 
p — 4HCNO MOMOMKUTEIbHBIX H G—UHCIO OTPHWaTeIbHbIX COOCTBEHHBIX 3Ha- 


a 1 
YeHHM MATPHILbI = p+q=n. Jlw6aa matpuna X €G@ umeer p coOcTBeHHbIX 


3HaYeHHH MepBoro pola Hu gq BToporo poga. CnekTpom © ypaBHenua (1) 6ynem 
Ha3bIBaTb COBOKYMHOCTb COOCTBEHHBIX 3HaYeHHH MATPHIbI MoHOApomuH X (1) 
ypaBHenus (1) c yuerom ux poga. MuoxecTBo Bcex cneKTpoB ypaBHenuii (1), 
H (t)€L, o6o3Hauum uepes &. Tlocme Bpegenua ectecTBeHHOH Tonomoruu & 
IpeBpaTHTCA B JIMHEMHO CBASHOe, JIOKaJIbHO CBA3HOe TONOMOPMYeCKOe MpOocTpaH- 
CTBO. 

ConocraBisa MatTpuue-pyHkunu H (t)€L matpuny monogpomuu X (1) 
mu Matpuue X € G6 — ee cnextp, nomyuum oTroGpaxenun L na G@uG na & 

Mbt pemlaeM 3fecb CJleqyiolly!o 3ayauy: ana Mpov3BobHaA OONacTb MN 
(MHeHHO CBASHOE OTKPLITOe MHOKeCTBO) BY. TpeOyeTca BLIACHHTb, Ha CKOJIb- 
KO OOslacTel pacnayaeTcs ero NOHBIH mpoobpas Mt BL u To, KaKMMM CBOHCTBA- 
MM PeleHH pasmMyaloTcA 9TH OOMacTH. B KavecTBe No{OOHbIM OOpasoM 3ajaH- 
HOTO MHOXKecTBa 3 MOXKHO OpaTb MHOXKECTBO BCEX CHJbHO YCTOMUMBEIX HJM 
CHJIbHO HeyCTOHYMBBIX ypaBHeHuli **. MoxkHo MpH 3ayaHuu CBOLCTB a), 6) 
nmpeqmolaratb, 4YTO WMeeTCH oOnpefeeHHOe UMCO pemeHHi Buga x (t) = 
= eu (t), w+ 1) =u(t), w1<p<pe c 3ananHEIMe pi, le “HM, Kpome 


ee HA\(t)| osHauaet, HampHmep, CyMMy Mogyviefi semeHToB matpuuet H(t). 

* Ypapuenne (1) HaspiBaeTca CHbHO ycTOHunMBEIM (CHIbHO HeyCTOMUMBEIM), ECAH BCe ero 
PeUICHHA OPPaHHUeHbl MpH -+--co (cpeqH peieHHii HMeIOTCA HeOrpaHHyeHHble) H 3TO CBOLCTBO 
COXPaHACTCA IPH MOObIX MaJIBIX H3MeHCHHAX MaTpHuE H(t) L. 
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ror, OnpeseseHHOe 4HCIO HeOrpaHH4eHHEIX pellieHu, XapakTepucTMyuecKHe 
MOKAa3aTeIM KOTOPHIX JlexKaT B OMNPeCJICHHbIX 3aaHHbIX Mpefemax, Boooure 
FOBOPA, PasMMUHBIX [I KaKIOTO peMleHuA UT. J. 

 Bcayaae, korga matpuuni J, H (¢) neiicrBuTembuH, p= 9, n = 2p, aM — 
MHOXKECTBO BC€X CHJIbHO YCTOMYMBHIX ypaBHeHHH, MoLoOHad 3aqaua pemena 
panee V1. M. Teapdangom u B. B. JIupcKxum (2). B o6meli mocranosKe ata 3aya- 
OblIa peieHa B JelCTBHTeMbHOM Cyuae AA n = 2 B (3,4) mw aaa m060r0 
nN >28 paoote (°). Kommuiexcunit cryuali, KaK ClelyeT U3 H3IO%KeHHOLO HUKe, 
CyULeCTBEHHO OTIH4AaeTCA OT JeHCTBHTeIbHOrO. 


2°, AprymeutTn Ha@® u ua 3%. He YMeHbIwIaA OOMlHOCTH, OyzeM 
cuuTaTb, uTO MaTpuua J B (1) uMeer BUA 


il, O 


Tye Im —™ X m eCIMHHUHAA MaTpHita. 

’ Ompenaenenuel. AprymMenTamu Ha rpynne © nasn- 
BaeTCcH Mapa MPOUSBOMbHBIX JCHCTBUTEILHbIX MHOPOSHAUHEIX Pyukumi Arg(+)X, 
“ylOBMeTBOD AIO ycenosuam: 1) Arg“)X onpegenenpt 2a m1060H mMaTpuuEl 
X €G; 2) ecam (Arg’+)X)o — ogno u3 3nauennit Arg(+)X, To ocTambHbIMH ABUJIS- 
forces (Arg) X) = (Arg’4)X)) + 2mn,m=... Be OY th Dates 3) KaxK- 
lax u3 BeTBeit (Arg(+)X), apasetca Hempepbipnol dyHKunei X; 4) cyure- 


CTBY1OT 3aMKHYTbIC KPHBBIE * U™ ()€6, O<¢< 1, Taxne, TO IIpHp allen A 


‘ 


_— 


p 
7 A Arg’? uM (2) SS >) A Arg pv) (t) ai Qn, 
x i=1 
4 q 
f A Arg’ UO () = >) A Arg pO) @ = 2x, 


} 


1 


rae p!~ (2) — onpesenenubie 10 HempepEBHOcTH COOcTBEHHBIe 3HaueHHA MepBo- 

‘ro (p$” (2) u Broporo (p!” (¢)) poza marpun U™ (¢) a U™ (t) coorsercrsenno **. 

- OuesuzHo, apryMeHtamu Ha © Oynyt Arg x = ¥ Arg p7, Tale pr a 
; j 


- 
" 


‘coOcTBeHHBIe 3HayeHUA HepBoro u p}) — Broporo poza maTpu X. Moxno 
10Ka3aTb, 4TO apryMeHTamu ua @ Take Oygyr Arg’) X = Arg det U, 


‘Argy (X = Arg det V, rage U,V onpegensiorca pasOnenuem matpuun X = 


ss (0 Ay wa uetipe uacru; U,V, W1, W2— coorsercTBeHHo p Xp-, 9Xq-, 
2 


PX 4-,qX p-Matpuup.ApryMeHTaMu ABJIAIOTCA TAKKe Arg ip vX = Arg (MXN), 


rae M€6, N € & — uexotoppie PuKcHpoBaHHble MaTPHILbl. 
F Teopema 1. ITycmo X (t) € G6 — npouseorenan samKayman Kpueaa, 
O<t<l. Heaoie uucaa m,, m_ 6 dopmyse A Arg‘) X (t) = 2mm ne saeu- 
‘cam om eolbopa apeymexmoe na &. Jlaa mozo umobe Kpueyto X (t) moorcHo Oo120 
“cmsAHYyMb 6 Mo“KY, HeOOXOOUMO U Jocmamo4HO, 4mobol mm, = m_ = 0 
Ilenpie uncna m,, m_ OyfeM Ha3bIBaTb HHIeKCAaMH 3aMKHYTOM KPHBOH 

_X (t). Bsoaa B MHOxecTBe D = {(m,, m_)} yMOpAOUeHHBIX Nap IWeJbIXx 
qucell m,, M_ OMepaluio ClO*KeHHA 10 KOMNOHEHTaM, NpespaTuM © B aGesie- 
By rpyllly, KoTopaa, kak culeqyeT, Hampumep, H3 Teopempl |, OyxeT H30MOpd- 
Ha dyHfaMeHtTabHo rpynne (*) rpynnp 6. 


| * 3yecb uv HuKe, roBopsx oO KpuBol BG, Mbl UMeeM B BUY HeNpepbIBHOe oToOpakenne 
oTpeska [0,1] B G. 

+ — 
** Co6cTBeHHBIe 3HaveHHA oe! ) a Take ef ) Matpuun X @€@ saBaawrea c yueTom 


‘pola HenpepEBABIMN byHKuuaMu X. Oro WoKaspiBaeTcA Tak 2%e, Kak B (°), Teopema 2.1. 
A Arg p (¢) o3Hauaet mpupalijeHve apryMeHTa KOMIIIeKCHOro uNcuJa p (f). 
| 
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Onpegeteunue 2, ilycre ef” — COOCTBeHHbI€e 3HaYeHHA TlepBor 

pona u p})— coOcTBeHHbIe 3HaYeHHA BTOporo posa cmekTpa CE%. pesto 
et ate 
HaspBaTh apryMeHTaMH Ha & cywKuun Arg Pt = > Arg pi*?. 
J 
Vnnexcnt m,, _ 3aMKuyTol KpuBol ¢ (ft) € 2 ompegxensiotca coornome 
+ ee 

nuamu A Arg’¢ (t) = 2am. 

3°. Tlepexoq OT MpoctTpaucTBa XK G. Uccuenys cpBoicrs 
oTrobpaxenusn € = € (X) moqoOHo Tomy, Kak STO CAeaHO AA AeicTBUTebHOr 
cayaaa B (°), § 2B (°), MOKHO NOY4NTb Teopemy: bs 

Teopema 2. IJIpu omo6paseenuu € = 0 (X) nozneiti npoobpas MC 
obracmu SCL aeasemca obaacmor. “ 

OrmetTuM, 4TO yYTBepxKeHHe TeopeMbI OyeT HEBEPHBIM, eCJIM TOM cmeKTpO 
¢ MOHHMaTb COBOKYMHOCTb COOCTBEHHBIX 3HaYeHHH Oe3 yueTa UX posa. 

IIponoya sepes (PUKCHPOBaHHyio TOUKY HeEKOTOpOH OOMacTu MCG Bcesos 


MOMKHbIe 3AMKHYTHIe KPHBble, JeKalHe BM, PAaCCMOTPHM MHOxKecTBO OG = 
= {(m,, m_)} Mx uHJeKcoB. OG OyzeT nog”rpynnot rpynnpr ®. Anauoruy- 
HBIM O6pasom onpesedsetca rpynna Dg CP oOsnacTH MC y. 7 
Teopema 3. Ecau MCG—nosnoiti npoobpas obsacmu MCX, m 
Og = OR. f | 
Ilo 3ayanHol oOnacTH SCX rpynna Og onpesensetcs OOLMHO WerKO.| 
Ilo Teopeme 3 MBI TeM CaMbIM onpelesinem OR. Uapectuo (8), uro npousBob- 
Had momrpynna ®, rpynnbl © umeeT HOO paHr, paBHLI eqMHULe, H 6a3n 
(XP1, X%91), THE Pi, 91 — B3aMMHO MIpocTHe Wembie uMcna, ¥ > 0, mH60 pau, 
PaBHblii AByM, HU O6a3Hc (¥1P1, %191), (XeP2, X22), THE 2192 — Pog = 1, 
%¥1 > 0, X2 > 0, Xo MemuTCA Ha YX (1, Yo — KOMPpUNMeHTEI KpyyeHUA rpyn- 
mbt Do). ” 
4° Tlepexog oT & kK L. Ilyctb M — oG6nactTb B G; M — ee nonHyiw 
mpoo6pas BL; H (t) € Mm; X (¢) — marpnuant coorsercrByromero ypaBHeHua 
(1); X (1)@M. BeiGepem npoussompuyt1o PuKcupowanHyio TouKy Zo &M u coe- 
MHUM Zo HEKOTOPOH PUKCHpOBaHHOM KpuBoH Z (4) c Marpunent J,; Z (0) = Zo; 
Z (1) = /,. Coequnum mpousponpno X (1) Kpusoli Y (4) € Mc marpuneit Zo; 
Y (0) = X (1); Y G) = Zo. SamxKuyryto xpuByto X’ (4), cocrapsleHuyto mocse- 
WOBaTebHO M3 KpuBEIx X (f), Y (4), Z (2), Oynem HasbIBaTh JONOHEHHEIM, 
MAaTPHILaHTOM. | 
MoxHO NOKa3aTb, 4TO KaKoMy Kulaccy cmexkHocTH vé O/OR orBeuaer 
HekoTopad oOmacTb M,C M Takan, uto mpu H (4)EM, UNAeKchI m,, Mm_ 
COOTBETCTBYIOMerO ONOJHEHHOTO MaTPHIWaHTa YOBMeETBOPAIOT yCJOBMIO 
(m,,m_)@v. Tipu stom M,,, M@,,, OTBeYaIONIMe pasNHUHBIM Vz, Vo, He Mepe- 
cekarotca HM = L) My. Orcioma cenyer: 


= 
Teopema 4. 1) ITycmo Og = {(0, 0)} — mpueuanonan nodepynna. 
Mxoosrecmeo $M pacnadaemca Ha cuemHoe “ucCAO HenepeceKarowuxca OOaacmett 


Miko Ay, Rp = 0, 1,4 2,... O6sacmo Mz,x, cocmoum us ecex H (thEM 
MaKUX, 4MO CoOMEeemcmeyroujue DonoAHeNHELe mMampuyanme X’ (t) Umetom UnA- 
Oekco m, = ky, m_=ky. 2) Tycme OR — nodepynna panea eOunuya, 


(XP1, %91) — ee 6a3uc, Po, Go — Yenole uucAaa maKkue, 4umo P192— PoG1 = 1. 
Mxoscecmeo I pacnadaemca na cuemHoe uucao HenepeceKaroujuxca obaacmelt 
Me, r, R=O, £1, +2,..., r=0, 1,..., %. Muoacecmeo Me, - cocmoum us 
ecex H (t)EM, Can Komopeix coomeemcmeyroujue OonoanenHole mampuyanmot 
X' (ft) umetom uNndekcel m,, M_, yOOeACMEopaAtOULe COOMHOWEHUAM 


? 


iit, tii. Ms Mo : 
ra P2 Qa [=r mod. (3) 
3) ITycme Ox%— nodepynna panea Aea; (y¥1P1, X191), (XeP2. ¥2q2) — ee Oasuc; 
P19. — Pog = 1. Mnoowecmeo M@ pacnadaemca Ha X1%_ OOAACMeLE Me, ry 1 = 
=0,1,...,%1 r2=0, 1,..., %. O6racmo ®,,, -, cocmoum us ecex H (t)E®, 
06 


OAL KOMOPeLX CoomBemcmeyrolue OONOAHEHADIE MAMpPUYAHMol UmelomN UNOeKC 
m,, M_, yOoesemésopstouue COOMHOWEHUAM 
mM tty ms 
Pr 4 P2 

Teopempi 3 u 4 pematoT chopmyupoBaHHyto B I|° 3aqauy. 

5°. CtpyktTtypa o6macTet yctrouuuBocTu. M3 pesynp- 
tatos M. I. Kpetua, WU. M. Tenpdanpa u B. B. Jlugcxoro (3,”) cnegyer, ato 
ypaspuenve (1) cumbHO ycToiunBo Torya H TOMbKO Tora, Kora ero cneKTp C 
J@KUT Ha CHHMYHOM OKPYy2xXHOCTH M B CIeKTpe HeT COBMAaBIIMX COOCTBEHHBIX 
‘3HaYeHHH pasHoro pola. Jlerko mo0Ka3aTb, 4TO egersercie yen MHOXKECTBO 


CII€EKTPOB Vem? pacnagaetcah Ha Np, OOacTet Oo eae Mivpg, THE 
ini (os 9) yy 
— 1 
Noq= > (]cp-Ac qa + 
r=1 
os r= 0, ecnm m=£0 mod 7; om,,= 1, ecnn m =0 mod r. 


_ Tockomxy matpuua /, teKuT Ha rpanune O(u), BElOupad noA_Xo_amum 
‘o6pasom matpuny Zo nomyuuM, 4TO MOA OMOMHEHHEIM MaTpHuaHTom X’ (f) 
“MOXKHO TIOHHMATb KPHBY10, COCTABJIeHHYIO espe M3 MaTpulanTa 
-X (é) u Kpusoit Y (4) taxol, uro Y (0) = X Chey (1) Sp CPG) RE oe 
mpwHo< <tc 1 u mpu ¢t, MocTaTouHO 61H3KOM K le cnextp € [Y (4)] nexurt ua 
Bayre p =e, 0< p< a <a. 
_ Tpynna O, ()BEIIHCAAeTeA 6e3 Tpyfa: Dei.) He 3a4BMCHT OT PW, HMeeT paHr 
eqHHULa U 6asnc (p, q). U3 Teopempr 4 cuenyer: 
Teopema 5. Ilycmo y¥ > 0— o6mut nauborowut Oeaumerb «ucer 
P, 9, Mak umo p = ¥XP1, J = ¥91, 20e py U g, — e3aumHO npocmele uucaa. Ilycme 
Pe, Jo — Yenble 4UCNa MaKUe, 4MO Pyqo — Poq, = 1. Mxoowecmeo D ecex cluaoHo 


sycmotiaueux H (t) €L pacnadaemca na cuemnoe uucao obaacmeti DiM, («o6.2acmu 
ycmotiuueocmu»), Kaxcdaa u3 KoMOpelx Xapakmepusyemca odnuM U3 Npq 603- 
PMOCHELX munoe  cneKmpa u yernoimu uucnamu kR=0,+1,42,...4,°= 
=0,1,...,¥%, Komopvie onpedeastomca coomnowenuamu (3), ede m,, m_ — 
‘UHOeKCeL CooMmeemcmeytoIuUX OONOAHEHAOLX mMampuLuaHmoe. i 

GmeGrpyKTyYpa oOmacteh weyctokuusoctTu. Ana 
CHJIbHOM HEYCTOHYMBOCTH, OYeBHAHO, JOCTATOUHO, 4TOOI XOTA OHA TOUKA 
‘CekTpa Jexala BHe CAMHMYHOH OKpyxHOCTH. MoxHO MOKasaTb, YTO STO yCJO- 
Bue u HeEOOXOJMMO. O6osHaunm uepe3 Jf MHOMKECTBO BCeX CHJIbHO HeyCTOHMUH- 


“BBIX fH (f); H, # — ero mpoekuun BG u &. Tox WOnNoHeHHBIM MATPHILaHTOM 
X’ (¢) Temepb MOXKHO MOHHMAaTb KPUBYIO, nee MOCIELOBATeMbHO U3 
MaTpunanta Pa jem KpuBoneed).0 <<a. WO) aa Xx (Ll) oY (ys ta, 
TaKOH, 4TO XOTA Obl OMHA TOUKA cneKTpa © lv ()] mpu0O<t< | meKNT BHE 
€(MHHYHOH OKpyKHOCTH. 
' Teopema6. [Ipup>1 uau gq > 1 mxHooecmeo # asanemca obaacmotio. 
I [glia Ea 1 mxoocecmeo 4 pacnadaemca na cuemnoe uucao obaacmet He, 
k=0,+1,42,... O6nacmo HX, cocmoum us ecex H (t)€L, Oza Komo- 
| pox coomeemcmeyroujise OonoANeHHble MampuYyanmo: yOoeremeopsiom yYCcAoBUuto 
A Arg X’ (t) — A Arg’? X’ (2d) = 2Qnk. 
\ Ananorvunpim oO6pa3om 6e3 Tpyfa BLIACHAeTCA CTPyKTypa J000ro 43 MHO- 
UKeCTB, MepeyHCIeHHbIX B MyHKTe 1°, 


=f, mod Xp, 


fee | =f, mod 4. 
qa 


ma Loree: 
Dive Gir ys 


Jlenuurpancknlt rocyfapcTBenubili yHUBepcHnteT Tloctynusio 
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Jloxrnagn Akagemunu nayx CCCP 
1961. Tom 139, Ne 4 


_ PHJIPOMEX AHHKA 
M. H. KOFAH 


O COXPAHEHHM BUXPEH MW TOKOB B MATHUMTHOU 
PHAPOAJMHAMHKE 


(ITpedcmaeazexo axademuxom A. A. Jlopodauyoineim 23 II 1961) 


B ksaccuyeckol rH{poquHamuKe cipaBedIMBa Teopema TOMCcona, yTBepxKa- 
10lllasd, YTO LHPKYJAWHA CKOPOCTH M10 JOOOMY #KHAKOMY 34MKHYTOMY KOHTypy oc- 
TaeTCA BO BC€ Bpe€MA TeEYCHHA MOCTOAHHOM UJI YTO BAXPH ABYXKYTCH BMeCTe C 
yacTullaMu x«uyKocTu. JlerKO MpoBepHTb, 4YTO B MarHHTHOH TMApOMMHaMuKe 
3Ta TeOpeMa HE BbIMOJHAeTCA. ONHAaKO 3feCb CpaBeIMBO yTBepxKleHHe, B H3- 
BeCTHOH CTemeHH Hrparomllee Ty %Ke pOb, YTO nH Teopema Tomcouna. Ilemb Ha- 
cTOAMeH paOoTbl COCTOHT B JOKa3aTeJIbCTBe COOTBETCTBYIOMIeH TEOPeMEI. 

PaccMoTpuM TeyeHHe HeCKNMAeMOM 2HAKOCTH C OeCKOHEYHOM 9JIEKTPOMpO- 
BOJHOCTHIO. byeM CUNTAaTb TeyeHHe C1a60 BO3MYINCHHBIM, T. e. pemmoiaraem, 
yTo V— Vo u H — Ho u UX MpoMsBOsHbe MaJIbI, TAK 4YTO KBaflpaTaMH 3TUX 
BeJIMUHH MOMKHO 1peHeOpeub. Syecb V u H — cooTBeTcTBeHHO BeKTOPbI CKO- 
POCTH M MaPHUTHOFO MONA; MHACKCOM HY Jb OTMCYEHBI BeIMYHHBI, OTHOCALIMECA 
K OCHOBHOMY He€BO3MYI[€HHOMY IIO0TOKy. 

Bmecto roms H BBefzem COoTBeTCTBYIOULyIO emy cKopocTb AmpdpBena A = 
=H/V4np, rae p — nNOTHOCTh %KMAKOCTH. 

PaccMOTpHM IPOW3BOJIbHBIM KOHTYpP, JIBMXKYMIMHCA HOO CO CKOpOCcTbIO 
Vo + Ao, sH60 co cKopoctb1o Vo — Ao. Ja 9TOrO KOHTYpa MOxKHO ccopmMy- 
JIMPOBaTb CJIeLyIOulyIo Teopemy: 

Teopema. B caa6o so3mywennot necocumaemoll oeuUdKOCMU Cc OecKOHe4- 
HOU 3AEKMPONPOBOOHOCMbIO YupKYyAAUUA eexmopa V + A no npouseoAoHOMy 
KOMMYpYy, OéeuoCYytuemycA CO CKOpocmbto Vo = Ao, nocmosnna. 

PaccMoTpuM KOHTYp, ABMWKYILMicH co cKopocTh10 Vo — Ao. TlocKkoupKy 
KOHTYp Heec~bopMupyeMbIM, TO 


ap W+A,d)=$(ZV+A) dr) (G=Z+V.—Ay VY). (I) 


Y paBHeHHaA ABYXKCHUA WM WATYKUMH MarHuTHOH THAPpOMWHAMUKU TOCJe 


JIMHe€apu3alluH WH BBeseHuA CKOpocTH AsbdBeHa BMECTO M1OJIH MOXKHO 3alucaTb 
B Bue 


Fy + (Vo, V)V = —grad(2 +) + (Ay, VA, (2) 


“+ (Vy, V) A= (Ay, ¥)V, (3) 


re p — Japnenue. 
Cxsaqpipad (2) u (3), nomyuum 


oN + (Vo, V) (V + A) = (Ao, V)(V + A) — grad (2 + 4) 
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d(V-+ A) A 
oe =—grad(£ +7). (4) 


Tlonctapisna (4) B (1), yOex Jaemca B CIpaBesMBOCTH TeOpeMbI JIA KOHTY- 
a, BwKYyUeroca co cKopocTb10 Vo — Ao. 

J\ia MOKasaTebcTBa TeOpeMbI JIA KOHTYPa, ABMXKYyUerocA CO CKOpOCTDIO 
lo + Ao, Brtuutaa (3) “3 (2), nomyunm 


ea ee to) (aaa tMtA ) @) 


CoctTaBJidA BbIpaKeHve, aHaorMuHoe (1), AA UWMpKyAAUMH BeKTOpAa 
V — A), yOexyaemca B CipaBeqIMBOCTH M STO YacTH TeOpeMnl. 
_Tlonyuenuplt pesyibTaT MOX%KHO MpesCTaBUTb B HeECKOJBKO WHOM BUZe. 
_ [Jpumenus kK ypapnenusm (4) u (5) onepannio rot, nowyaum 


é 


0a, = a ; =) 
St (Vo— Ao, V) 1 =0, SP + (Vy + Ag, V) @ = 0, (6) 


i 
\ 


> > 
me i= rot (V+ A) u w2=rot (V — A). F 

Takum oOpa3som, rot (V + A) nepememaetca OTHOCHTeIbHO X%KUJKOCTH CO 
Kopoctbio —Ao, a rot (V — A) — co ckopocrphio Ao, T. €., B OTM4YHe OT OOBIN- 
Oli THAPOMeXaHHKH, MMeeTCH Ba BO3- , 
[OOKHBIX HAaNpaBJIeEHHA TepemeuleHus y 
MxpeH, MpHueM BHXpH He CKpenJeHbI rhc 
-2KUKOCTBIO. ES fife 
 TlomyseHHpiit pe3yiabTaT mo3sBouAeT Z 2 w 


PIACHHATh MCXAHHU3M OOpa3s0BaHUA cle- yeas ee 
OB WM BUXPeBBIX leJIeH, BOSHMKAIOUIMX i ey AS eas 
KOJIO [BWKYWLMXCA B 2XMKOCTH Ted. Vy UD Ae 

_ PacemoTpuM JBYxKeHHe Tela B He- . X = 
KUMAeMOM BASKOM WKUAKOCTH C KOHEN- ya er 
(Oli SIeKTponpoBoxHocTbio. Ha Jocta- 4 | Rey 
OUHO OOMbIIOM paccTOAHUH OT Tena <7, woe 
euenve Bcerfa OyjeT cula6o’ BOsMy- 1 VAs A 3 
JCHHbIM, M ypaBHeHHA MOryT GbITb JIH- / | 
leapuso0BaHbl (mpvOmmKeHHe OceeHa). 
_ QOueBuHO, ITO BOSHUKAIOULe OKOVIO Puc. 4 
ela BHXpH, corsacHo jloKa3aHHOMy, 


yayt ABHTaTbcA B HalipaBueHHax (V, — A,) u (V,-+A,), a HadMuHe BASKOCTH 
_ 9JIEKTPOMPOBOAHOCTH OyZeT IPHBOAMTh K Pa3MbIBaHMIO MOyyuawulelcA Kap- 
MHbI (pvc. 1). 

_ Jima aactuoro cityuad OOTeKaHHA WHIMHApa Mp MarHHTHOM Move, napai- 
eIbHOM CKOpocTH HaGeraromlero noToKa, 3aylaga Oceena paccmorpena B pa- 
rE (4). B cormacuu co CKa3aHHbIM BbIIIe, IPH KOHeEYHOM IIEKTPOMpOBOHOCTH 
MEIOTCH [Ba BUXPeBBIX Clea, OMMH U3 KOTOpHIX mpH Ao > Vo yxoyUT BBepx 
iO MOTOKy. 

_ OrmeruM, 4TO MpH He Ma/IbIX BOSMYI[eHHAX TMpKysaMA BeKTopoB V + A 
OXpaHAeTCH COOTBETCTBEHHO BJlOJIb KOHTYPOB, JIBHXKYUIHXCA CO CKOPOCTbIO 
'= A, ecm Bo Bcem noroxe V || H uau ecm TeveHne B MpocrpaHcTBax rojo- 
paca cKopocTH MH MOA BEIPOAKMaeTcA B JIMHHIO. 
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THHPOMEXARHKA 


K. K. WAJIDHEB 


CONPOTMBJIAEMOCTb KABHTALLHOHHOU 9JPO3HU 
NOJIMMEPHbIX TJIACTMACC 


(ITpedcmaeaeno axademuxom IT. ff. Kouunoti 26 I 1961) 


HarsiafHoe mpeCTaBsIeHHe O CONPOTHBJIACMOCTH SPO3HH HEKOTOPHIX MeTAJI 
JIOB JaeT WIKasla OTHOCHTeIbHOM CompoTHBAsemocTu (Ta6n. 1), cocTaBseHHas 


Ta6Oauna 1 | 


TeepAoctTh | Conporusaae- TBepgoctbh| Conporusase 
Matepuan mo Bpu- MOCTb 9posHH Matepuan no Bpu- MOCTb 9PO3HH 
HeJI1I0 HeJIJIIO | 
AJIOMMHHeBEIH X pOMOHHKeyleBaa 
ciyiaB KaTaHblii 48 4 cTamb 18 — 8, 
Uyryu TAN Atal cBapeHHad 9uleK- 
)Keme30 KOBKOe 105 36 TpocBapkoli 218 _ 280 
Bpous3a 153 44 To xe, NpokaTaHHaa 405 5000 
Bpou3a 165 163 Crap Co65, Cr30, 
®roponuact | 3—412 Va4 486 8000 


HaMH 10 JaHHbIM HCIbITAHHA OOpa3sOB MeTOAOM MpoTOUHOH KaBuTauuu (4 
COMPOTHBJIA€MOCTb SPO3HH BbIPawKaeTCA OTHOMeHHEM MOTepb BeCa Ha SPO3HE 
oOpasija HaHOouee ca6oro MaTepHasia (aJIIOMHHMA), K MOTepe Beca OOpasit 
JlanHoro matTepwana. V3pecTHbt HM Apyrve WkKasbl OTHOCHTebHOH conpd 
THBJIA€MOCTH KaBHTAalHOHHOM 9PO3HH MeTAaJJIOB, HO COBepmIeHHO OTCyTCTBY1O 
Take JaHHble [JIA MOJMMepHBIX MacTmacc. Mexyy Tem nomuMepbl oONazat0o 
pusw4ecKUMH W MeXaHWYeCKHMM CBOMCTBAMH, OTJIMYaIONIMMMCA OT CBOICT| 
MeTaJLJIOB, HMCHHO TaKMMM, KOTOpbie MOryT MMeTb OOJbUIOe BIMAHHeE Ha Cd 
IIPOTHBJIACMOCTb SPO3HH: MEMKO3CPHHCTOCTb H OMHOPOMHOCTh CTPYKTYPbI, BBICG 


Kad YAapHas BASKOCTb pH MaJlOH MexXaHHyeckoH mpouHocTH u Ap. (Tabu. 2} 


Ta6auna 2| 


if 
IIpouH. Ha 


| M yr. Teepa. Vuapu. pas. ap! 
Matepuan Y WesbH. Bec, Y ee eens | A eee Bpipennontlts petit te “a 
AmomuHuit mucTo- 
BO 2,6 7000 ~1150 23 ~2,5 
CnaaB 91-4375 8,2 19 700 9600 Bt 2 | 
Bpousa mpyTKopaa 8,5 41 200 6000 140 4—6 ) 
TInexcuraace — 13000—28000} 400—540 20 0,08—0,12 | 
Monucrupou = — 900 14 0,145 
@Mroponwact-3 2,0—2,16 — 300—400 (40—13) 0,20—0,30 | 
dys 
®roponmact-4 2,1—2,3 | 3850—4550 | 4140—250 (3—4) 1,00 
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Haim Onbirpl C HEKOTOPLIMH MOJIMMepaMH HM MeTadsIaMM OblwIM MOCTABJIeHbI 
rupoimHamMuyeckoh tpy6e Ne 3 Wucruryta mexanuku AH CCCP ps pa6oue 
60 


‘deh OO[ Sadan ¢-Loeruodos 
—a “38h Gy sadah F-LoeruodoL — e ‘deh GZ cadah p-LoRLruodoc) — 2 ‘eh CQG cadah eeHodg — 9 ‘‘oRh cy eadan 
qleP-HE aerus — 9 ‘deh OG eadan’qyep-YE seu — v :xeneedoo xuMdanudYHuLrul eH HNEOde HAWHHOOLO® ‘¢ ‘Oud 


‘e-Loeruodor — 2 ‘roduiouvok — 9 ‘doeLIHOMeLl — 9g ‘WAH 


p-Loeiruodor — @ ; 
xemcedQO XIGLehHHLoeri eH Hneoder *HHWHHOOLO@:"G."94d 


-HNOIE — D SKHHeLIGUOH ‘oeh QO] cadah sorendalewJxisnerd | 2 


2 1, Ianbues 


1; z. 139, d 


2’ a 
Biiepe ceyenvem 12 x 50 mm? (puc. 1) pH ono u TOM we CKOpocTH Ha IIpo- 
JOJIbHOM OCH KamMepbI v = 20 m-cek™!, HM NOCTOAHHOM AIMHe 30HbI KaBUTAalNH 
L = 1,/d = 2,5, rye d — AMameTp MojeuM — Kpyrloro WHIMHApa-Bos6ynzuTenA 
KABUTAaUMM. Takad JJIMHa 3OHbI KaBHTallMH COOTBeETCTBYeT MaKCHMaJIbHOH HH- 
TeHCHBHOCTH SposnH (”). Temnepatypa BObI B ONbITAX H3MeHAACb B mpesenax 
13 = 28°, HO 9TO OOCTOATEIbCTBO HE JOJMKHO ObIIO CKa3bIBATbCH Ha pesyuib- 
faTaX OMbITOB, TaK KaK CTaMA KaBHTAaIluH, ee WIMHa A, NOLMMepxKUBaNacb NO- 
STOAHHOM peryJMpOBaHveM JaBJIeHHA He3ABMCHMO OT CKOPOCTH TeyeHHs B pa- 
Soueh Kamepe. MakcuMaJIbHasl IPOAOJMKUTeEIbHOCTb HCMbITAHHA OOpasoB Opisia 
yeranoBiena B 100 4uac. Mojgetb Kpyraoro 
Ipopuid THametpom d = 12mm ycTanaBiy- AAS 
galaCb M@KILY,; IBYMA MapaJVJIeJIbHBIMH IVJIeK- 
SMPJIACCHBIMH CTeEHKAMM KaMepbl H BIJIOTHYIO 
k HUM. B KauecTBe OOpaslloB CJIyKUIN CHa- 
{ala I[JIaCTHHKV, MOMelllaeMble Ha CTeHKaXx 
<AMEPbI IIPOTHB TOPIWOB MOJeH H 30HbI Ka- 
SUTAILHH VM 3ajleJlaHHble B CTCHKH 3anOjJJiHoO 
AX MOBEPXHOCTbIO, a 3aTeM JIA ITOH We 
Tala UCHONIb3OBaTbCA CaMa MOJleJlb, BO3Oy- 
Kaiomlad KaBurartuto (puc. 1). IloxasaTenem 
SOMPOTHBJIACMOCTH SPO3HH CJIYKUa BHEWIHAA 
capTuna paspymenua. Takai KauecTBeHHaH pyc 4. Cxema HOIIBITalm’ OO pasion 
eH Ka Opa NpPpHHATa B WeJAX COKpalleHuA Ha COMPOTHBJIACMOCTh KaBHTall\HOHHOM 
spOKa OMbITOB HM B TO Ke BpeMA Oplia WocTa-  2posuu: / —crenKu pa6oveli Kame- 
OHO JA TOrO, YTOOLI OMpexeuT MecTo PE», 2 —MogeNb Kpyrsoro mpoduas, 
JOIMMEPOB B OTHOCHTeMbHOM wKae conpo- 8? MC MTMHAPHNecKHit oOpasen, 3 
: uw 4 — oOpas3ubl-wacTHHKu 
MBJIACMOCTH MAaTepHaJIOB 39PO3HH. 

VcnpitaHbt Obluid cCJleyioulHve MaTepHaJIbI: NOJHMepbI—mvwekcursacc, m0- 
MMcTupo, dToponsmact-3, dToponmacT-4 HM MeTaJIJIbI — JHCTOBOM aOMHHHit, 
ukKeleBbit cuiaB IM-4376 u mpytKoBaa Opons3a. 

XMMHMYeCKHH COCTaB MaTepHaJIOB OMMCaH B COOTBETCTBYIOULUX CipaBOuHH- 
(aX M 3fleCb He IIPHBOMMTCA. NapakTepHCTHKa M€XaHHYeCKUX CBOMCTB ana 
} Tab. 2. 

KaBuTaluaA 3a MOjeJIbiO Kpyrvioro mpopuJid WH ee pa3sBHTHe MO cTaqHAM 
MMCaHbI B Apyrux cTaTpsax (**). Sfecb culelyeT CKa3aTb O BUaX 9PO3HH, KO- 
Opad HaOmOfanacb Ha OOpazilax CaObIX MeTAJJIOB, MOCKOJIbKY O COMPOTHB- 
[H€MOCTH SPO3HH CYMJIM 10 BHeIIHeH KapTHHe TOBpexseHuA OOpa3noB. Ha 
feTaM4ecKuXx OOpa3ilax — MwacTHHKaX HaOOlalacb 9pO3HA JIBYX BHOB: 
) mo3amM Mojenu — xBocToBad Hu 2) NpOTHBOJIeKalllad NepekHEMY KOHILY 30HBI 
aBUTAUMH WM JWaMeTpasbHO pacmosOKeHHaA Ha MOMepewHOH OCH MOseIH — 
lepetHe-OokoBaa (puc. 2, a—e). Ha wusMHpwueckux oOpa3siax 9po3HA pac- 
Oaramlach BAONb OOpasyr1Oll4X WHIMHApa CHMMeTpHYHO, 110 OOeHM ero cTO- 
(OHaM, B CTBOPe GOKOBOM 39PO3HH MacTHHOK — OokoBax” 9po3HsA (puc. 3). 

B HavabHOH cTaquM OOKOBaA 9PO3HA WHIMHAIPWYecKuHXx OOpa3siloB OOBIMHO 
OCTOHT M3 KPYIVJIbIX ASBHHOK, 3AMCTHBIX IIPOCTbIM T1a30M H paCIOJIOXKEHHbIX 
(0 OOpasyrolluM Ofna 3a Apyro (puc. 36, 2). B Oomee pasBuToH cTaquM 9po- 
MU OTICIbHbIC ASBHHKU, YBEJIMYHBaACh B PpasMepax, CJIHBaIOTCA B OMHY KaHaB- 
‘Y, PacuIMpslonlyiocA K KOHI{aM BOJIH3H MOrpaHHYHbIX CTeHOK (pic. 3a). 

_ CpaBHUM pe3yJIbTaTHI OMbITOB C MaCTHHKaMH HM C WMJIMH,pH4YeCKHMH OOpas- 
amu (Ta6. 3, puc. 2 u 3). HecMoTpA Ha OMMHAKOBbIe CPOKH MCIIbITAHHA META 
JHOMMHHH Obll paspyuieH KaBMTallWeH Ha OdJIbUIyIO TayOuHy UM MJollayb, 
€M M1OJIMMepbI TOM *%Ke WIM MeHbILel TBepfocTH. Tak, HampuMmep, Proporuact-3 
Oy4H OVeEHb Ca60e paspylleHHe B Bue e4Ba 3aMeTHOH MepOXOBaTOCTH T10- 
UPOBaHHbIX OOPa3lOB, Ha OOpasile NOJMCTHpOa OOKOBaA 9po3HA JocTursa 
myOunpt 0,5—0,6 MM, B TO BpeMA Kak XBOCTOBAA 9PO3HA HaOIOLalacb TOJIbKO 
mado wWepoxoBaTocTH. 

Ha ocHoBaHHH Kau¥ecTBeHHOrO CpaBHeHHA COMPOTHBJIAeCMOCTH MeTaJJIM4e- 
KUX OOpa3ioB-MoyeneH (Opoxspbi u cnaBa QM-4375) u proponsmactos, nocex- 


6) 


Ta6aunua 3 


Matepua 1 


Cpok HCMbITaHHA, 4ac 


Il macTHHKH 


AsmtomuHult acTOBOH 100 Muteucusyaa 
IInexcuraacce 100 Muteucupyaa 
Ilonuctupon 100 Bokopad — HHTeHCHBHAaA. XBO- 
CTOBas — efIBa 3aMeETHHle Cue br 
@roponsact-3 100 X BocToBad u 6oKoBaA — cue db! 
PrToponsact-4 400 Bokopaa—cJiefbl, XBOCTOBaA — 
culebl H BMATHHBI 
Kpyrape LHAHHApPH 
Bpousa 50 Bokopas—rsry6oKHe TOYCUHBIC 
ASBUHBI 
Cnaap 9U-4375 24 IepoxopatTocTb y KOHIIOB 
50 BoxoBasi — ToyeuHble ASBUHBI 
76 Bokopaxd — cnomHas KaHaBa 
@toponsmact-4 25 Boxopas — Mewikue TouedHBIe 
ASBUHKH 
75 Bokopad  3anuan, npoyosro-| 


BaTble HervlyOokne BMATHHEI B 
HallpaBJIGCHHH TeyYeHHA 


100 Bokosad HW 3aqnad, Mpozonro- 
BaTble HeryOokue BMATHHBI B 
HalpaBJIGHHH TeyeHHA H We- 
POXOBaTOCTb 


®ropousnact-3 


HHe OJPKHbI ObITh pacnoJOx*KeHbI 10 KpalHel Mepe MexLy 5 vu 6 cTpOKaMH WKa- 
Jbl TAG. 1 C NOKa3aTeseM COMpOTHBIAAeMocTH He MeHee 200. UToOn! onpeseruTb 
Goulee BbICOKHH Mpees COMPOTHBJAeMOCTH, TpeOyeTCA NOCTABHTb OMBITHI C 
oOpa3iiamu cTau 18—8. Tem He MeHee 110 pe3yJIbTATAaM OMIbITOB MOXKHO CleaTb 
CJIeEXYIOWHe BbIBOJIBI. 

1. Cpequ HCHbITaHHBIX NMOJIMMepOB HaHOOJIbUIeH COMPOTHBJIACMOCTbIO 9po-. 
3H OOsaqaioT cpTroponsact-3 Hu cotoractT-4. COMpOTHBJIAeMOCTb (roponiactoB. 
BbIIIe, YEM aJOMHHMA, Opon3sp u IV1-4375. 

2. TlockombKy MexaHMueckad mpouHocTh (Ha pa3pbIB, TBepsocTb) PTopo- 
HJ1aCTOB HAMHOLO MeHbIe MPOUHOCTH MeTAIJIOB, TO BbICOKY10 COmpoTHBAe= 
MOCTb (TOpOnJacTOB KaBHTaUMOHHOM SpOSHH CulejyeT OObACHHTb HX MeJIKO= 
3CPHHCTOM CTPYKTYpoOH, Ooulee OMHOPOAHOH, YEM Y MeTAJIJIMYCCKHX CIaBOB. 

3. Cpeqw mouiMMepoB HaHOOJIbIeH CTOHKOCTbIO MpOTHB KaBMTalMOHHOM 
29pO3HH OOJlaaioT Te, KOTOPble OJHOBPeMeHHO C Oowlee BEICOKOM TBEPAOCTbIO 
MMe€IOT H BbICOKYIO yapHY!0 BA3KOCTb. ; 

4. OAHOPOHOCT CTPYKTYpPbl H BbICOKaA YapHat BASKOCTb AOJUKHBI AB- 
JIATbCA OCHOBHBIMM CBOLCTBAMM, IpebABIAeCMBIMH K MaTepHasaM, YCTOMYMBEIM 
IIPOTHB KaBHTAlHOHHOH 9po3Hu. 


VuctutyT MexaHuKu 


Tlocrynuso 
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10 XII 1960 


IMTHPOBAHHAA JIMTEPATYPA 


1J.M.Mousson, Tr. ASME, 59, Ne 5 (1937). *K. K. Waapues, Uss. 
AH CCCP, OTH, Nel (1956). %K. K. Waapues, (AH, 61, N5 (1948). 
Sle IK: Marpnes, JLAH, 97, Ne 5 (1954). ; 


Wi Jloxxagn AkagemMun nayr CCCP 
1961. Tom 139, Ne 4 


TEOPH weil PYFOCTH 


b. M. HAMMAPK 


HEKOTOPbIE HEJIMHEMHbIE KPAEBDbIE 3AQA4UU 
B TEOPHH MAKCBEJIJIOBCKOrFO TEJIA 


(II pedcmaeaeno akademuxom A. A. Jlopodxuyotnoim 16 IT 1961) 


HexorTopbie (usvuueckue 3afauHw O ABYXKeHHM yipyroro Teja, B KOTOPOM 
JalPSOKCHHA PeAaKCHPYIOT, MPHBOAT K OTbICKAHHIO BEKTOPa CMeINeHHH Teva 
a (x1, X2, X3, 7) C KOMMOHEHTAMH U1, Uj, U3; WU TeH30Pbl HallpAKeHHH 
Vx; (x1, X2, x3, ft), i, j= 1, 2,3, KoTOpble yOBeTBOPAIOT CeMylouleH CucTeme 
y paBHeHHHi: 


F< me—W.\es9|- jae, ay 


wAu + (A + p) grad divu + pF = D; (u), 


“me eee cTom6el, € KOMMOHEHTaMH Ot1/0xX1, Ol2/0xX2, Ous/0x3, Ouu1/Ox2 +- OU2/0x1, 


: a 

ita/Oxs + Ous/Ox1, Ou2/Oxs + Ous/Ox2; 6 — cToNOell C KOMMOHCHTAMH Oy,x,, 
Fixes Orgs Oxyx49 Txyx49 Ox,x,) 4, L-—IOJIORKUTEIBHEIC KOHCTAHTHI (MOCTOAHHEIe JI1M9) ; 
) (x1, X2, Xs) — NOOXKUTeMbHAA CGyHKWMA (MMoTHOCTH); F (x1, x2, x3, t) — 


BEKTOP C KOMMOHeHTAaMH Fi, F2, Fs (BeKTop OOBeMHBIX CHU); T (x1, X2, x3, ¢, 0) — 
JOJOXKUTeIbHAaA CPyHKUMA (BpemaA pemaKcayHn); Ni u No — Ener yronne MaT- 
pub 6-ro NopsAKa: 


Peon} Peo rOro. MES OO! 0 
Pe RP dase 02090 a oe ids On 0) 

4 ii Wi ME 2,040.0 seid tert 4E2 Oi Oid 

f= 0 Opie Her Od 2 No= 0 0] 0%%00 (2) 
0 0 © pe 0x30 Ore Oias O)0)2/9.0 

Q 0 0 OS TORO fy is Olt O.On.0), 2h 


t t /j 5 
@ = 2 his ds) 2u [2 Ou; Ou, Bee 
it (U) ay Ox, 24) | A qf \3# Ox, Ox; OXp / 
0 Gi 


Bat eof it a8] w (Ot es Oa ci Be 
Bar, \ | har] (a +a GvET Tag \exp| Gat to wt) at 


Xp 


“me uHgeKch! i, j, A MpHHHMatoT 3HayeHuA 1, 2, 3 u NMomyaaioTca H3 1, 2,3 
<pyroBoH MepecTaHoBKoH. 

MbI B aJIbHeHUIeM Mpeqno0*KUM, ITO TOUKA X1, X2, X3 IPHHALIexKUT orpa- 
myenHol oOnactu D TpexmepHoro mpoctpancTBa mu uTO rpanuna oOacTH 
) ABJIACTCA MOBepXHOCTbIO, KPHBH3Ha KOTOpOH HenpepbiBHa. Kpome Toro, 
tt Gyyem cuutatp, uTOoT = 11 + Te aroannuma, pasgensiomad Tin Te, apas- 
i raiayqkon KpuBoii. 
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Mbt paccMOTpHM cJieqyloulue TpH KpaeBble 3aaun. 
1. Tleppant Kpaepaa 3agaua. Haiiru Bextop ‘u (x1, x2, x3, f) H TeH30p Ha-- 
MpAKeHHH Oy,x; (x1, x2, xs, t), YAOBNeTBOpstoulMe ypaBHenusaM (1) u KpaeBomy 


YCJIOBHIO 
u (s) = 9 (s, t), SiG fs | 


= 
rye @ (s, 7) — 3aqaHHbIM BeKTOp. 
2. Halira Bextop u (x1, x2, Xs, 2) M TeHSOP HANpAKeHHH Oy,x , (x1, X2, Xa, 2), 


YAOBNeTBOpsONMe ypaBHeHuam (1) H KpaeBbIM, yCOBHAM 
Ox,x, COS NX, + Ox,x, COS NX + Ox,x, COS MXg |p = Xi isigjsees@l, <= 1, 2am 


Tye COS NX1, COS NX2, COS NX3s — HallpaBJAIOUlMe KOCHHYCbI BHEWIHeH HOpMawIH | 
K rpannue I; X; (s, f) — 3aaHHbId BeKTOp (BEKTOP BHEIIHUX yCHJIH). 

3. Halitn pextop u (x1, x2, X38, 7) MW TeH30P Oy,x, (x,, Xa, xs, ¢), yROBae- | 
TBOpsAIOMMe ypaBHeHusm (1) 1 Ha Ti Kkpaepbim ycmoBusm 1, a Ha I's — Kpaespin | 
YCJIOBHAM } 2. 

Met onpeenHM o606mjeHHOe pelleHHe MOCTABCHHbIX KpaeBbIX 3agau, J]na | 
3TOrO BBeeM TuMbOepTOBO MmpocTpaHcTBo § H HOPMHpOBaHHOe MPOCTPaHCTBO | 
® (41, f2) cmemyroulMM oOpa3om. M ABIIAeTCA OPTOFOHAJIbHOM CyMMOM AByX THJIb- | 
OepTOBbIX 1poctTpaHcTB Lez (D) u § (D), rae Le (D) — runb6epToBo mpocTpaHctso | 
BeKTOPOB C 6 KOMNOH€HTAMH M MOflyJIeM, KBafpaT KOTOporo cyMMHpyemM no 
o6nactu D, a § (D) — ofko u3 Tpex rubOepToBLIx mpocTpancts H,(D), Hy; (D), 
Hy1;(D), BBemeHHBIX B paGotax (1, 7). HanomMHMM, 4TO CKaJIAPHBIM MpousBele- | 
HHe€M B 93THX IPOCTPpaHCTBaX ABJIAeTCA BbIPaKeHHe 


VACA ARNE Arne Sort prs brie se 


Ou Ov, Ou2 O02 Ou3 OV3 Ouy Oug\ (O01 00s 
+ ne ae + OP ase am + 2M See one + a ta) (ee + aa) + 


su Gh PGS) + wGE REE BVendadse a) 


Oxy 


IIpu stom mpocrpanctso H;(D) nonyuaetca 3aMbiKaHHeM B CKaJIApHOM | 
I1poMsBeqeHHu (4) JMHeHHOTO MHOXKECTBA HeMpepbIBHO AudpepeHUMpyeME!X | 
BeKTOPOB U, OOpallaiomluxca B HyJb Ha T; Ay (D) aBnaetca 3aMbIKaHHeM B | 
CKaJIAPHOM IpoH3BeqeHun (4) MHHeEHHOTO MHOMKeCTBA HelpepbIBHO Audpepen- | 
IMMpYeMBIX BeKTOPOB, OOparlaolluxcaA B HyJb Ha Jy, a Hy,(D) — 3ampikanne | 
B (4) JIMHeMHOTO MHOxeCTBAa HeMpepHIBHO AudtepeHILMpyeMbIX BEKTOPOB, YIOB- | 
JIETBOPAIOWUIHX YCJIOBUAM ! 


|) Judi dyed = 0, Ru) dxidxedxs = 0, 


rae R — payuyc-BekTop TOUKH X1, X2, ¥3. CKaapHoe IpousBezenue BM O603Ha- 
4uHM 4epe3s (, ), a HOpmMy —uepes | |. OnepaToppl mpoeKTHpoBaHHA U3 
®M Ha § u Le(D), o6o3nauum Pg u Py,. 

epes ® (tH, te) mbt O603HAaUHM JIMHeliHOe HOPMHPOBaHHOe MpoOcTpaHcTBo | 
BEKTOP-PyHKUHH CO 3HaYeHHAMH B MN, onpeseeHHbIX Ha oTpesKe Hh Ct <h, | 
Cc HOpMoH i 


Bf == ol ab t)i. 
IIL *b lees, #2) asup. chip | 


® (4, t2) — nowHOe mpocTpaHcTBO, CXOMMMOCTb B KOTOPOM o3Ha¥aeT PaBHO- | 
MepHyto Ha oTpeske f1 < t < ?¢e CXOMHMOCTS BeKTOP-pyHKUMH mo HOpMe BM. | 
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: . : aS 

: YMHOXUM NepBoe ypaBHenue (1) CKaIApHO Ha KakoOit-M60 BeKTop @ EL2 (D), 
BTopoe — Ha VEé$, MpouuTerpupyem cepa mo OOmacTH D, B34B BO BTOpOM 
yPaBHeHWM STOT MHTerpadl MO YaCTAM, M OOO3HAUHM Yepes Ue pemeHHe ypaB- 
HeHHA 


wAus + (A + yp) grad div uz + eF = 0 (5) 
€ ONHHM W3 KpaeBbIX yCJIOBHH 
eons == (p'(S,'2). 
2. Oox,x, COS NX, + Oox,x, COS NXy+ OyX; Vg COS NXs re Xt AS a D3 j 


re o = fe | | 4.6, divu 
_ a ORS Bx nt SP anes 


Of SAT oe Do, Ha 14 BHINOJHACTCH 1’, wa T's — 2’. 


O6o3HauHB yepes p apy {ty, 3), rye u; = U — Uy, Mbl MOKEM aT cue- 
lyroulee 
OtrererTreHhue. Peméenunie mM ypaBpHenwh (jc onan uM 
=sS 


U3 KpaeB BX yCMOBH au 1—3 HaspiBaeTcA Takasl Napa {U, 0}, 4TO 


Hapa yy ee - {u,0} YAOBNETBOPHeT Ia srOOOrO p EM cyHKUMOHaTbHOMYy ypaB- 
HEHH IO 


(ip, ) as \\\ [Ny Psy, Ps, p] dx1 dx2dx3 — 
D 


ra = es 
|e Poh ay, P1,%| dxidx2dx3 + 


| 
(aa | 
Se? 
(= ae) 
emi) 
= 
no 
(er ia 
(@) 
Pe 
SS 
| 
Aen 
4] 5 


ee ee peep ad anues 


| ee eodt, Pe tp [diva dx» dx + 
D = 


+ {{luafoo[—[]jpee Poflundea, 


_> > => = 

P= ei -> &2; eau = CTONOMUbI, COOTBETCTBYIOULHe BEKTOPaM U1 Hi Ua. 
PaccMoTpuM Kakoe-HiOyjb fo M paz00bem oTpe30K 0 < tf < fo Ha N PaBHbIX 

nacteH 9%< 9? < T14,, i= 0,1, 2,..., 7, to = 0, Tr41 =f UM TONOKUM 


> > 

i ciameeeecayd (2)) = 7 (41, Xo, X3, 6 (tz), TOT try. Torga ypaBnenns 
C kKpaeBbima ycioBuamu l—3 cTaHOBATCA JIMHeCHHBIMH Ha KaKIOM U3 
OTpe3KOB TQt<t4;, HM 3 OleHOK MpaBblx uactel (6) cmepyer, uto (1) 
KpaeBble 3afauH MMeIOT eJ[MHCTBeEHHOe pelleHHe, MpHHalwexanee M (0, fo). 


Bi 
HaiijenHoe Takum oOpa30m pemmeHve ,,€® (0, fo) Has0BeM JIOMaHOM Siepa 
Kpaepou 3azauu (1), 1—3. 

Jlemma l. Cemeticmeo aomanoix Dtiaepa paeHomMepHO OepanuueHHo U pae- 
HOcmeneHHoO HenpepbieHo no HOpme 6 RN na ompesxe 0 Kt < bo, ecau ebiInoAKA- 
fOINCA YCAOBUA: 


oe 
sup W (tz, tz) < od, Titi gein age lO) ae) (7) 
0<t<t, x€D 
; 0<t<t 


| —oo< |o] <oo 


Jloka3aTesbCTBO JIEMMbI OCHOBaHO Ha IIPMMeHeHHH K I1paBol uacTu (6) Hepa- 
BencTBa Komwu—Byyakoscekoro uv ycoBHit (7). 
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Teopema l. J/ycmb soinoansomca Yycaoeun (7). [Tycme Kpome 93moeo 


a aT 7 
SH Eg Gis Us) |< 00, a ar |<o0: Sup Ty || See (8) 
ae 0<t<ty 0<t<te 
—oo< || <co —oo< [a] <oo 


Tozda ypaenenue (6) umeem eOuHCMéBeHHOe petuenue, npuHAadaencatyee N (0, to). 

Unex oKkazsatenapertsBa. BrG6epem na otpeske O<t< ho 

C4UeTHYIO BCIOLY WOTHYIO MOCMELOBATebHOCTD ¢;; LWIA KaxKLOrO U3 7; BHIOMpaeM 
> 


cma60 CXOAULYIOCH NOCELOBATeIbHOCTh JIOMAHBIX Oisepa Wrinyng...njp_4 0, 
U3 Y2Ke BbIOPAHHOM MOAMOCELOBATEMBHOCTH WPyn,ny...n;_,. CXOAAMEHCA B TOU- 
Kax fi, f2,..., t;1.9TO BCera MOXKHO ClelaTb B CHJIy paBHOMepHOH orpaHu- 


_> 
YeHHOCTH CeMEHCTBA Yin. BpiOepem U3 MOCEMOBATEIbHOCTEH Wynynq...n, 


> 
WHaTOHaJbHY!O MOAMOCMECLOBATCJIBHOCTh Wins CXOJAULY tOCA c1a6o B CHJIY PaBHO- 
> 


CTeNeCHHOM HeMpepbIBHOCTH CeMeHCTBA Py, K HEKOTOPOMy lpesedy tpi. OleHKu 
mpapol uactu (6) npHBOAAT K TOMY, 4YTO STOT Mpeed ABIAeTCA pemenuem (6). 
Ec.iM 2Ke CYULeCTBYIOT Ba PeMIeHHA Uy HM V1, TO H3 OMe€HOK MpaBol uactu (6) 
cmelyeT COOTHOMeHHE 


> > 


< cto |p — G1, P|, PER, 


> 


(apr aan 1, ip) 


rye KOHCTaHTa Cc He 3aBucuT oT ¢. OTCHOMa CELyeT CMHHCTBEHHOCTD PellieHHs. 
Uro6p Halith mpHOnMxKeHHOe pemreHve (6), MOXHO BOCHOMb30BaTbCA MeTO- 


nom tuna Tanepkuna. Ilyctb g; — 6a3uc B ®. I pu6mnmxKeHHoe pemlenue 
n = | 


qe) (ip) > c\") (t) 8; Haliem M3 CHCTeMbI ypaBHeHuli 


ci 
n 


o) (t) = ;(D) cg, 2s) ) ee (9) 


i=l 


rye uepes D; (tp, ) oOo3HayeHa TipaBaad uacTb (6). 
Teopema 2. J/]ycmo eoinoansomca ycaoeus (7), (8). Toeda cucmema (9) 


umeem pewenue U npumom eouncmeennoe. K pome mozo, 01a arobozo PEM u pae-— 


HOMePHO Ha @ecem ompesKe 0 <t < bo. 


a 


—_ oti 
(y1 — yp), p) +0, n= oo, 
20e ‘pi — peulenue ypaébxenus (6). 


Mncrutyt dusnku Seman um. O. 1O. Umugra Tloctynua0 
AkajlemMuiH Hayk CCCP 13 II 1961 


IMTHPOBAHHA SI: JIUTEPATYPA 


__+C.P.Muxaun, Tipo6sema munumyma xKBagqpaTMuHoro dynKunoHana, 1952, 
“5B. M. Hatimapk, Tp. Mucr. @usuxn Seman, Ne 11 (178) (1959). 
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Jloxxagn Akayxemun nayr CCCP 
1961. Tom 139, Ne 1 


MATEMATHYECKAA ®PH3HKA 
M. E. KPACHYIUKHH 


MPOBJIEMA PACIIPOCTPAHEHHSA JJIMHHbIX 
WM CBEPX]JIMHHbIX PAXMOBOJIH BOKPY! 3EMJIM HW HA)KHHE 
CJIOH HOHOCPEPHI (C, D u £E) B CBETE TEOPHH WH®OPMAILNK 


(ITpedcmaeaexno axademuxom H. H. Bozoaroboeem 3 IV 1961) 


Peulenwe Kpaepoh 3afaun (1), (2) qaeT byHKIMOHaJbHYIO CBA3b Mer>KLYy 
nojeM H cpeon: 


c,N, =HC ,00 Ihe we Cc. sl NGO aT HE~ OO) N / 
$9 —— fF, Gihy ; {ai daa) tiemni fQi= fi Od; {ar }yaa) tea, (1) 
rye {@;}" — napamerpbl, onpefensiomve cymecTBeHHbIe AA paccmaTpuBae- 
MOH MIpoOJleMbI YepTbI seKTpOMarHUTHOTO TOA, a {aS}V — cymecrBeHHbIe 


Ml (a7 } v4, — HeCyUkecTBeHHBIe TlapaMetpbl cpeybi. Pasyenenne Ha {a7 IN 
M cae Sar IIPOH3BOAHTCA BBEJeHHeM E-ceTeH B IpOcTpaHcTBe ele iy {D,;}¥ CH on, 
rye € OMpesesAeT TOUHOCTh HleasH3allHn. 

Gafada COrmacoBaHHsA OMbITHBIX MaHHBIx {M;}" nu {ac%\V B y3nax e-ceteli 
COCTOHT B HaJlOwKeHHH cBA3H (1) Ha apryMeHTHI (byHKUMH pacnpesenenna 
Be POATHOCTH Wexp{®}", {aj}]. Corsacho vTeopuu undopmanun (3) 93To 
MPHBOAMT K BHINTpbIy HHPopMalluH oO nove u cpexe. JLaa npuOmMxKeHHOrO CC- 
PlaCcOBaHHA MPHMeHHM MeTOJ CMELIAHHbIX HCXOJHbIX JlAaHHbIX (COKPalleHHO 
2. u.y.). Buyenum us {aj}} JOCTOBepHble B Tpesemwax €-CeTH MapamerTpbl 
fay *\F (P <N) uw jononunm joctopepupmu (O)% go N =P +R. Baap 
HX 3a HCXOMHbIe JaHHble 3a,auv, HalifmemM HeH3BecTHbIe {a)’ en u3 (1): 


(Oe a LG orm PY Cae Seat he pes 


XN AyP 4 x, N 

a nloacTaByiasn {a;’*}p41 4 {a;'"}; B OcTabHbIe ypapuenna (1), Haligem {D7} p41. 
Hs / < 100 kr Bospmem B kKayecTgBe {®;}v napamerpbl HOpMAaJIbHEIX BOWIH 
TH; u TEx: vj,” U Nj, 2, THE Vj HW Ve Je@KAT Ha HavabHBIX y4UaCTKaX BeTBeii 


(em. (7, ?)) v; (a, c) H ve (a, c), OrpaHMueHHBIX cBepxy OOacTbIO CAMAHMA Cc 
BETBAMH V;,% (C, 00). 


er WV pees n ae Se m rer 7 
(a, 0) =V sino © 4 {S| pe tee S nek } B a . (3) 
h=1 


j=0 


me n;,2 = 0,1829-.10-*° vit eh(TUN,;, le re A— jWiwHa BOJIHbI B KUJIOMeTPax, 
V — momunocts u3iyyeHua B KHJOBOsbTaX. (5) cyTb nowMHomB! JLupuxue ( )s 
10 JanHou dbyHKunn EL, (a, 9) MOX%KHO BBINHCJIMTD Vj, Hj, k- ls pelWieHiaA IIpAMOH 
sagauu (1, ”) c |e (r)|, mpousBObHOH B lipeseax YCOBUM peryJAPHOCTH Ha 
fecymecTBeHHEIX HuTepBasax (0, a — 61) u (a + ho = 62, 00), H M3 pelmleHusA 
\OpatHoi saqauu Metoyamu (5, °), BOCcTaHaBMBaloUleli || € (7)||_MO 3azaHHbIM 
©}, JonomHeHHEIx HpOW3BOJIBHbIM o6pa30m flo GecKoHedHOrO CHeKTpa npH 


NO 
renoBuax Im v;,z — co u lim _!_ =o, cnenyet, uTo mexay {®,; u | e(r)} 


k, j>0o Vj, k 
: (a — 61, a+ ho + 52) B Mpemeax TOUHOCTH e-CeTH CylecTByeT B3aHMO- 
ylHosHauHoe cooTBetcTBHe. Jan f < 100 Kri,B 3€MHBIX YCJIOBUAX (a = 6370 km) 
4 /— 0,01—0,02 km, Ao = 55 xm, 62 = 25 km,(aHem) H Ao = 80 KM, 62 =15 Km 


noubio). M3 onpita usBecTHo fel = €) + i-4noo/w B cace (a 101, 30) 
moe (a, c) nonowum fjei| = 1. B cace (c,c + 62) | e2|| 3aBucuT ot Ho, Vers 


5* “67 
. 


u N, @). Wa onsira Ho = 0,5 raycca, a MO .JaHHBIM aBeHMA WU Temmepa- 
Typbl cormacHo HuKose (*) Vey = 9,5 e889) 4 5% , THe h=r—a.} 
Cpemenun o6 N, ouenb cCKyAHbI, mosTomy N, (r) cuvTaeM HeH3BeCTHOH. 
B HecynlecTBeHHBIX JWI aHHoH mpoOsembt cosx (0, a —61) monOKEM | 


i ie fe eee 
sab + C8 =109) 


|e] = e + i-4uoo/m, a B(c + d2, 00) Ho = 0,5 
raycca, Vers 10 HuKxone, a Ne=N, (r = c +5:). 
Jina onpenenenua N, (r) B (c,c + 62) noc. 4H. J. | 
pasqenuM ero Ha cow (77, 7141), =1, 2,..., Re 
M 3aMeHuM B HUX WN, (r) oTpe3KaMH IIpAMBIX 
WIM SKCIOHEHT C MPOMSBOJIbHBIMH TapaMeTpaMH 
{ay *}{. Anmpoxcumupyroutyto byuKuntio N, [ (aj’ “<a 
OyeM CUHTATb HelpepbiBHOM 4H  paBHoH 0 
mpH r=c, rae c wHen3pectua. Torga uucao S| 
mapamertpos ay’* OymeT paBHo uncay (Ff, 141). 
OncieHHbIMH 3SKCIepHMeHTaMH YyCTAHOBJIeHO, 4TO 
CpeqHAA JIHHa WHTepBasa (7;, 7744) paBHa | — 
2 kM HR = 10 — 20. V3 (®!°) nam yaanocb mo-; 
JYINTh Vj,~e HW Nj,g TOMbKO JIA TepBEIX THMOB 
HOPM@JIbHBIX BOJIH, H CHcTeMa ypaBHeHuli (2) Opiia » 
HenomHOH (R + P < N). Tlomp3yacb 3KBUBAaJICHT- 
HOCTbIO JIYYeBOrO HM CMeKTpa/IbHOrO mpeycTaBuie- 
nui (2), Tr. e. cuctem {v;,~; nj,2} H {, Ry (Q)F 
uR1 @} Ox<p< 90), me Ry, 4 Rie 
KOSPPHUNEHThI OTPaKeHHA OT HOHOCHeph, a 
~— yrom naleHusd npr =c, MBI JonoHHAN (2)) 
ypapHenuamu Bua Ry =f) (@; Ne (r)) w Ry = 
=f, (@;Ne (r)).Uncnennple sHauenns | R— u | R | B3aTht us (71).Bo Bce ypaBHeHua 


(2) fay *}Raxoqat uepes umneqannube dynKuun ((2), (11)), Bprucmenupte C. TT. | 
Jiomnespm Hua BOCMI! BorucautetbHoro wearpa AH CCCP. Tlocrpoennpie) 


no Hafizennpm {af7}} dynKuuu N, (r) nani wa puc. 1 ana merHero JHA B 
cpeqHux mmpotax (Ne (r)) wu Aaa HOUM Hepes 5 — 6 Yac. MocNe 3axofa CONIA! 
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»HeHe” Howe" 


‘Puc. 3. TlapamMetpbl HOPMaNbHEIX BOJIH KBa3H TH; (j=0, 1, 2, 3, 4, 5) qua gua. Beprukanbupie npAmpie 


yepTOUKH—flaHHble AJA Teerpaubix cTaHWH, BOMHUCTHIeE—ANA aTMocdepuplx paspayzos.A u 5.—Koah- 
dunHeutT 3aryxaHua B B deHoMeHONOrHYeCKHX OpMywJax AA pacuera spbeKTHBHOrO 3HAYeHHA NOdsA 
5 


Bs) alae W xp ee. Z (B p. B/M), Tae a=6370 kM, 6—yFraoBoe paccenHue: A—B=31,8/A1,™ (no Ocneu- 


= V 2 (TEW); De pete 


mufzy, Augepcony u Betnu); B — PB = 8,0/A°,* (no Ocruny); C—Bo ia 


r, ime) 1/, 1 
= 23,4 /0°/s5 Epa 76a; re gaue = 117/2 /3, 


? 


pane 


— KosdpuuvenThl 3aTyXaHHuA ApH oTcyTcTBUH 
4 HoHOCHepHI 

(Ne(r)). Onn ACKAT B Mpeelax «OPOKEK TOUHOCTHY, BbISBAHHBIX KOHEYHOCTbIO 
‘ceTH HW fucnepcHel aHHbIX. 

B cuJly B3avMO-ofHOsHauHOcTH ceTeli {D;}" u ||| TouHoe pemenue eMH- 
CTBEHHO HM JI@KUT BHYTPH JopoxKu. XpBocr Ne (r) (57 <n < 67 km) oGecneun- 
BaeT HaOsOaemMoe 3aTyXaHuHe JasbHero noma pun 10 < 7 < 30 xru. OH He 
3aBUCHT OT yrvla COJHUa XY, B TO BpeMA Kak cepequHa N% nepemenaerca 
Kak log secy, pacter c wHpoTtoh A Mu 3HMOM, Korma A > 50° un cepemnHa 
10% TOAHHMaeTcA, OOpa3yeT «cTou» pu h = 70 — 75 kM. STO yBeuHuH- 
Baer saTyxaHue Bry, 20 2,5 — 3. «XsBoct» BO3HHKaeT yTpoM pH y = 98°, 
MpoOwBurascb BHH3,KaK TlOKa3aHO Ha puc.1,BMecTe Cc NepBbIMH JyuaMH COJIH- 
“ta(He cosepxaliymMu yubTpadbuosera, HO cnocoOHBIMH pa3spymlaTb Oz). Ta- 
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KUM OOpa30M, OH SABJIS€TCH CAMOCTOATEJbHbIM CTAOHJIbHbIM OOpa3s0BaHHeM 
HoHOc(epbl, He CBA3aHHbIM C COJHeUHOM HOnMSalMeH. Ha oOtkem KoJJOKBH- 
yme BpryucautenmbHoro wentpa AH CCCP, rge 17 Ill 1960 r. Obina jowo- 
“KeHa 9Ta padoTa, MbI IIpeAOKHAH HasBaTb ero cloem C. Becbma Bepost- 
HO, OH CO3aeTCA KOCMHYCCKUMH JIy4aMu, Kak MpesmonaraeT HuKoue (°°). Tor- 


ja 3a amnunelt L, octaetca oOpacHeHue cepegqunbl Nz (1%), KoTOpyio H cuie- 
jlyer HaspipaTb cloem D. Ero MakcumMymM (cM. puc. 1) MacKupyeTcs «xBOCTOM» 
enon E. Pacuet qua Kpupot A (puc. 1) noKa3an OombmmMe mpoTHBopeya- 
We OMbITyY OTPaxkeHHA B OGacTH BepxXHero usrH6a A mpu/ > 50 Kr u 
@ < 50°. Ha puc. 2 nan , Ry () u yRy, (@), paccuntanupe gna Ne(r) B 
cepequne opoxkKu pu f = 16 xruy. Kpuspie gua f = 10; 25; 50 uw 100 xru 
aAHaJIOPHYHbI, HO C pocTom f OTpaxKeHHA NayaroT pH KpyTHIX yraax @ jo 0,001 
npu f= 100 xrm. JlanHpe puc. 3 paccuuTanbl gua toro #e Ne(r). [aa 
pcex 7TH; (puc. 3) HMeeTcCA Mepexo OT BOJIHOBOAHOTO pacmpocTpaHeHuA K JH - 
bpakitHonHomy ¢ poctom f. OH BbIsbIBaeT CMeHY BeLYUINX BOJIH B (3), OObACHAA 
poBal B CHeKTpe aTmMoctbepukoB mpu f = 26 xru (18) mu pesKoe “3Me- 
HeHHe noua mpu f = 30 + 35 xru. Ha pwc. 3 Takxe WaHbl pacueTbl vj H Nj 
WIA cTynenuaTod KpuBoit Ne (r) (Cua puc. 1). Pacuerni cqeianbl Avia cayuaes: 
a) c yueTom ccbepuuHocTH # 6) AA MOCKOH 3emMiIM UH HOHOCheph. IlepsBpie cyena- | 
HbI B padote ('7) H OTMe¥eHbI Ha pvc. 3 TOHKMMM JIMHHAMH,BTOpble — MYyHK- | 
THPOM. OyeBHHO, TO cTy4ali a) WpuMeHuM Waa f< fmax=30 Kru uD > Dyin= | 
=300 km,a qa cayuad 6) fmax MagaetT no 10 xry. Hecmorps Ha 9To, B (), *) | 
MOfeb 6) MPHMeHeHA [JIA OObACHECHHA JAHHbIX O NOMe npH 900 < 7 < 30000 ru 
u Dmin =50 km. Hegomycrumocts 3storo cmeqyeT M3 CcamMux pador (7%, 1). 
C poctom / ot 500.40 30000 rm aBTop BbIHyKJeH MeHATb Napametp a® *; 


h=e—aot 70 jo 50 kM, a Ne/ ver ot 7-10-50 5-10°7. Sro 3HauHT, YTO CHCTe- | 
Ma (2) HeCOBMeCTHA, a HeamH3anua 6) HefonycTuma. Jia oObaAcHeHUA Tepe- 
XOfla JIMHEHHOM (a30BoH CKOpocTH vy; Yepes Cc B Ccyuae 6) MPHXOANTCA Cye- | 
JaTb mpeynosowenue, uto N, < 0! 


MatematTuyecknit HHCTHTyT HM. B. A.‘ CrekioBa — Tloctynmuuio 
Axkajemuu Hayk CCCP 15 Ill 1961 


UWUMTHPOBAHHAA JIMTEPATYPA 


plil E. Kpacuyark un,’ JIAH; 138, Ne 4 (1961); ~3Tl ERK a em im en oe 

JUAH, 138, Ne 5 (1961). 3 K. Wen noun, Coopn. Teopua mepeqaun auieKTpH4eCKHX CHrHa- 
JOB pH HamMunW nomex, WJI, 1953,crp.7. 4A. ®. JleouTpbes, Tp. Matem. uuHCcT. 
um. B. A. Crexnospa AH CCCP, 39(1951). ®° B. A. Map4euxko, Matem. cOopH., 52, B. 2 
739 (1960). 6B. A. Mapueuko, ®.C. Pode-Bexertos, JAH, 120, Ne 5, 963 
(1958). .7 M. Hukxownert, TIpo6mempt coppemenHoit cusnKu, PacnpoctpaHenue payuo- 
BOJIH H HOHOChepa, B. 4, 1954, crp. 146; M. Nicolet, Phys. of fluids, 2, 95 (1959). 
8K. G Budden, “Phil. Mag:, 44, 504 (1953)..° H. J. Rowad) 1, ie Berean se: 
leyetal., J. Inst. Electr. Eng., 63, Ne 346 (1925). 1° Espenschied, C.Ander 
son, Bayley, ,Bell Syst..Techn. J., July (1925); ™ Ro GNSSBigeac ce 
K.G Budden et al, Proc. Inst. Electr; Eng., 98, p. [11 221 (1951) elie ere 
mer, Terrestrial Radiowaves, 1949. %R.J.Nertney, J.: Atm Terr. Phys..3; 
92 (1953).  ** KO G. Budden, Proc. Roy. Soc., a) 227,516 (1955); 6) 248,45 (lobo) 
"S.J. Anbamept, O pacnpoctpaHeHuu seKTpOMarHUTHEIX BOJH HH3KOli YaCcTOTI Hay 
3eMHOH MoBepxHocTbio, M3q. AH CCCP, 1955. 1° ©. JI. Aun bumep 7, Yen. cus. Hay. 
60, B. 3, 369 (1956). 17 TT. E. Kpacnymkun, H. A. A6n04kuH, Teopna pac- 
MpOcTpaHeHHA  CBepXVIMHHBIX BOJIH, Tp. Toc. coiw3H. u.-w.uHcT., Ne 4 (12) (1955). 
TL E. Kpacuymkuu, Atmochepuku, cr. B On3. sHuHKNONeqUNY. cioBape, 1, M., 
1900; 7° Ro ESHowst.oned. Athy Ler. Piivammicw225 (1953); 7 7O si eeNgeCOneum 
A.C. Aikin, J. Geophys. Res., 65, 1469 (1960). 
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Wloxrnaagm Akawqemun nayrk CCCP 
1961. Tom 139, Ni 1 


PH3HKA 


C. ff. BAKAHOB wu 4uaen-Koppecnongzent AH CCCP B. B. JEPATHH 


K BOMPOCY O COCTOAHHH TA3A, ABY)KYUWIEPOca 
BBJIN3H TBEPJOHM MOBEPXHOCTH 


CoctosHve Lra3a BOJIM3H TBeploH NOBepXHOCTH OOTeKaHHA CYILeCTBeEHHO 
_OTsM4aeTCA OT OObeMHOrO. XOTA Sc:heKT rpaHubl mopsAsKa A/a, rye A — AuHa 
“MipoOera ra3soBbix MOJIeKyJI, @ — XapakTepHbIi pasmep 3ayaun, TeM He MeHee 
“Mp MO0ObIX JaBeHHAX CyWeCTByeT TpaHHYHbI CMON Cc TOMMMHOM MOpAyKa A 
(Tak HasbIBaeMbI «KHYACeCHOBCKUM» CJIOH), B KOTOPOM OH HIpaeT 3aMeTHYIO POvIb. 

Maxcsen (*) BnepBbie NpoBes, KaK OH CaM Ha3bIBaeT, MpOOHbIM anain3 
“9Tou mpoOsempl. B JambHeliiem 9Ta 3ayada HaXOMUIacb B Moe 3peHHA MHOTO- 
YHMCJICHHEIX uccesoBateeH. Ilo cymlecTBy nepBOH NOMbITKOM cTporo HaliTu 
“yHKUMIO pacipeseseHHvA TasOBbIX MOJICKYJI B MOrpaHHYHOM cyloe, Oe3 uero 
HeJIb3A HaMTH TOYHOe 3HAYeHHeE KOSPPHUMeEHTA CKOJIbAKeCHHA, HeOOXOLMMOrO 
AA pacueTa COMPOTHBJCHHA JBHXKeCHHIO Wlapa HM ApyrHx 3afay, ABHJIMCb pa- 
OoTnt [pocca u gp. (?,°), paccmoTpeBiuiux KySTTOBCKoe TeyeHue Fa3a MeXxKy 
ABYMA WapaJeIbHbIMH WaCTHHAaMH. OfHAaKO pe3yJIbTAaTHI STO PaOOTHI cosep- 
2KaT OWHOKU, HMCIOULMe NPHHUWHMHaIbHOe 3HAUeHHe HM MOJYYMBIIMECA B pe3yJIb- 
TaTe HeMPaBWJIbHBIX UHCJICHHEIX pacueToB. Kpome Toro, pemeHne 3aaun, 
TipeqomenHoe B (7,°), He YHOBMeETBOpAeT BaxKuHeliemMy du3su4eckoMy Tpebo- 
BaHutO: Mp AOCTaTOUHO OOJbUIOM paCCTOAHHH Mex*Ky lwacTHHaMM UM Ha JO- 
CTATOUHOM YaJIeHHH OT KaxKJOH 3 HHX (B MpOMexKYTKe MExKLy W1acTHHaMhH) 
KOSPPHUMeEHTHI B PaCipeeJIeHHAX CKOPOCTeH MOJICKYJ, JIETALIMX B IPpOTHBO- 
MOJIOKHBIE CTOPOHHI BOJIb HOPMAJIM K IJIaCTHHaM, JOJIKHbI ObITb OMHHAKOBBI. 
B pa6otax «xe (?,°) dyHKiMH pacnpetenenuaA IA mafaroulero uM BOCXOJs- 
lero MOTOKOB CYILeCTBEHHO pa3JIH4HbI axe mocpeqHHe MexKYy WiacTHHaMH 
TIpH J1060M paccTOAHHH MexKAY NOCcelHUMH. 

Hmxe MbI paccMOTpuM IvlocKoe TeyeHve fa3a, OrpaHHYeHHOTO OHO CTeH- 
KOH, MCHOb3yA MeTOX, pa3sBUTHI B (?, °). 

@MyHKUMA pacmpeseseHHA Ta30BbIX MOJI€KYJI YOBJeTBOpAeT YypaBHeHH10 
Boubumana. Byfem ucKaTb ee B BHe 


f = fo [1+ OC, x)], (1) 


Tye c = (m/2kT): v; v — cKopocTb MOsekysbl, m — ee Macca, 7 — aOcosoT- 
Had Temmepatypa; & — noctoxnHad BoJibuMaHa; + — paccTOAHHe, OTCUNTHIBae- 
Moe OT CTeHKH 110 HOpMauIM K Heli; fo=n (m/20kT)’: exp (— c”). Tlonpasxa ® 
K PYHKUMM pacnpelereHHA B CTAILHOHAPHOM COCTOAHHM HalijeTCA U3 pelleHys 


ypaBHeHua 
c,00/dx% = J (®), (2) 
Tye J (©) — unterpan cToOJKHOBeHHE. 

B kauvecTBe ra30KHHeTHYeCKOrO TpaHHYHOrO YCJIOBHA Ha TBepJOH CTeHKe 
IIPHMeM JLJIA MpOCTOTHI 3aKOH AMdpy3Horo oTpaxkenua. B oObeme Fas OMMCHIBaeT- 
ch pacipemetenuem Uenmena — Suckora (4), KOTOpoe MOXKHO 3allMCaTb B BHe 

m m ZV, oq, i 

= = — — — — — CKOPOCTb ILeCHTPa TARECTH Pasa, 
p= fo(l tgp tags — bier dx)» TAC 4: ee are 

Nn — 4uCO MOeKYyuI Ta3a B eqMHUIe OObema; b1 — KOHCTaHTAa, 3aBHCAaA OT 

Th 


3aKOHa B3aHMOselCTBHA ra30BbIX MOseKys. J\1A TBepAbIX WapHkoB b1 = 
= */4V anh (m/2kT)*. 7 

Llenecoo6pa3Ho BBeCTH [Be PyHKWMM pacnpesenenua f* (Vv, x) AA MOMeKywJ 
CU, > 0 uf (v, x) gua MoneKys c Uy < 0, TaK 4TO BCH COBOKYMHOCTh MOwe- 
KyJI onMcpBaeTes cbyHKuelt pacnpegenenusa f (v, x) = f*(v, x) +f W, x); 
Fi(v,.x) = 0 mpm 0, =< 02) W, x) —0 np 

«[ panuunpiey ycsosus qa [+ uf uMerorT, Takum O6pasom, Buy /*(v, 0) = fo, | 


VU, 0G 
Waly. a) = fo(1 ++ 2 vege (d) — bi sen 2 ae) rye dS> A. 


Bseqa o603HaueHHA Uz (xX) = (m/2kT)"g2(x), l= *laVadK uu nlepexoga | 
K Oe3pa3MepHbIM CKOPOCTAM, TlOJTy4HM , 


OF(c,'a) = Zeus a) lees <= (d), r(ch,0) =. 0. (3) ] 


Byyem HcKaTb pemenne ypaBHeHHa (2) C PpaHHYHbIMH YCJIOBUAMH (3) B BHIe | 
D* (c, x) = aF(x) c + af (Geez). (4) 


Ycuosusn (3) OyLYT. yROBJIETBOPeHHI, eCJIM | 
+ it =_ as Ou 
ay (0)=0, ay (0) = 0, ag (d) = 2u2(4), a = —I5F@. (6) 


YqO6HO BBeECTH BCHOMOraTeJbHYy!O PYHKUMIO Signc,y = + 1 npH cy > O03 | 


sign cy = — 1 npu cy < 0. C ee nomonipio ® Bpipamaetca uepes O *H DO | 
C.eLyIOULHM OOpa3om: | 
1+ sign c 1— signe, 
(aye x = Ai 
a, Zz ! 4 >| 
a, +a) a, +a, ‘d, —@, a; a, r 
=| --—.~— ieee ak Co-- Cees x Cx} C2 Sign cy. (6) 


Tlockoupxy J (©) — aunelHpl onepatop, To 


aa a as 

JO) SoD TG) eee 
ay —a, ; ai — a, d | 
ae J (cz Sign Cy) + 5 + J (cxcz sign Cx). (7) | 


CorjacHoO 3aKOHY COXpaHeHHA UMNyJIbCa pH cTOKHOBeHuAX J (c,) = 0. | 
Hakonell, YMHOvKasH MocseloBaTeIbHO paBeHcTBa (2) c yuetom (6) Ha | 


G2 (le signre,) ede xu C,Cp ht es (St Cc, ) ede u WHTerpHpyA MO ¢ OT — oo 


Oo + co, MOmyuHM cHcTeMy ypaBHeHHt Jia onpeyenenua at (x) nu at (x): | 
/ ~ + - + =} 
d Va a, +4, My = 0% 
+t gt We 
az (£4 bat a Ee: BES hes hy 
7 er a erally gs (8) 
d Va } a, =a, a, +a, ce : 
+ + ) = | 
dx | a3 z a eee geet Sear eg th | 
rye 
Se co 
: 3 ia - 4 2—> 
hehe \ Cz Sign oy J (Gsign cee eae, I, = \ Cz Sign CyJ (CxCz2) e-* dc, 
AS my 
(9) 
Se) co 
( Hoe . : . rR 
Ur \ C0r d(C. Gs) Ca Creel a= \ CG, SION Ged. (C,Cz SST Colne ean 
—00 —cc 


OctTaJIbHble BbIPAKeHHA MOLOOHOFO THIIa OOpalllaioTcH B HyJb. Sayap 


3aKOH B3aMMOeHCTBUA MOJICKYJI, MOXKHO BbIYMCIMT 3HaYeHHA UHTerpa- 
mop (9). 


YuTeM, 4TO Ha OOMbIIOM paCcCTOHHMM OT CTeHKH A) =a), a; =a_. 


EcJIM 3ayaTb B OObeMe Fa3a NOCTOAHHDIM TpaqHenT cKopcern, TOV == const 
H ypaBHenna (8) IpHHUMAaIOT BUI: 


m Oa m Oa, 2 
oe = Ul, jc ee (10) 
Otcio.a HEMEMJICHHO Culeyer 
f= Ly © (11) 
JJanee, cormacuo (5) MoxHo 3anucatp (10) B Buge 
ae) Ou 
FT Ox 2U ii lla, (£2) 
rT. e. /2 = —a/l. Takum o6pa3om, AIA TBEpAbIX WapHKOB 
} a AA ae: m1 a oy * 
Te nr ah = — 0,452 =, i : (13) 
| Tyee =e Vaile _ kh—-'2 Val hn V nis 
Bsejem o603HaueHua: Ai= Se ae Biz FE Oe an wR a 


— Is—YeV ale Sav ala Ag Ig 
ee whan) nay CHO (TN) 
(12) As = — 1//, B2=0. Ypasuenua (8) npuHuMaroT BH: 


a de = (a a VA, (at to YA, FG 0) A 

d 

dx 

Kak OObIMHO, pellieHHe STOM CHCTeMbI JIHHEHHBIX LudcepeHUnaJIbHbIX ypaB- 
HeHHii MepBOrO MOpALKa HIeM B Bue: az = » bye"i*. CekyaspHoe ypaBue- 


Shes ais 
SIE eae (AP 0) oe oe os ea sp 
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J 
HHe BejleT K CJI€/,YIOUIMM COOCTBeCHHbIM 3HadeHHAM: 
2 _ 20 Ns 
UT ae aeeg ee = A OIAs: (15) 
Takum o6pa3om, peieHue cuctempl (14) umeeT BHI: 
Ge cf atx 4 bie gee o 


npHyem IpHHHMaeT SHaYeHHA 0, 1; a? = — 4B81As. IlogcraHoska B (14) yact- 
HbIX peWIeHHH, OTBe4UaIOLLH xX KaKIOMY M3egnavenni a (19), MaeT;, cic, , 
eer Ps 2G 2 BP nS 6, 
gy = es , ee Se sa pie oe Te o603HayeHO A = a V x—4B1, 
B= —aVn—481,C=2(.+hVn), D=2(—a+hi)n). 

Uerpipe noctosHuple c*, bo} u gy Haiizem, ee ets ates (5). 
IIpene6peraa caaraempimu c e~%4 aoe oe Re Ties sie C 20° 

— up 
Ts (d), ct -- > &) = 0, cy =—l = (d). Orcioja 
B , ou ees Ou BS) AAS TRY 
oe! ae (2): co =—l = (d), RZ =7!s, 
d B Ou 

= 16 
| (2 =)! “i (d) = 2u(d). (16) 
| Te 

* B padore (8) mpuBogatca sHaveHua [2 = —0,4343 0/4, [s == = 054001 sy] X, aT, Je. 


He BEInomHseTcH ycnoBne (11). 


Takum O6pa30M, OKOHYAaTeJIbHO HMeeM: 


(a Te B 
at = 1 (d) (2 : eae Caos as as 
— Ou Tey eee B 
Cae ACHR a ie ose) (1@ 
MBE UO es: ie a Dap 
at =I (d(e*—1), Gy =1F@(-s e *—1), 


Hatiem npodusb CKOpocTuH yHOpALOYeHHOPO JBWKeHUA Ta3a BOJIM3H CTCHKH? 


(oe) 


meee = \ v.fdo = 0 [Va(at Og Na 2, == ae )t, (18) 


rie v=(8kT/nm)”. Tloactapaasd cioa 3HayeHHa a; (17), losyaum ’ 
dk ACME 96 4 AFB ew) (it ae 
~ 2.8 (alae 28) + OE 8Vat 1 + Ble, 


mpU a 


Mol BOcnOub30BaJIHCb 3/[eCb H3BECTHBIM COOTHOMeHHEeM (cM., HampuMmep, (7) 
many aly cee BA3KOCTH 4 asa vw A. Tipw x —-d gq (d) =o 


B\ og 

pe ) d), 4To B TOUHOCTH coBMamaeT c (16). 
=e rata C ) Ox (d) Ail (16) 
4 B og 


Vin Clonee | 
CKOpOcTb cCKoJIbxKeHHuA g,. TlogcraBina cCiofa 3HaueHHe BIG patina 
ey ea | 
pv a V w+ WB, OX | 
Sametum, uTo MakcBes NOJy4H WIA g, sHayenue (qudpysHoe oTparxKexne) 


0 

M Seto ay 

q, ‘pu ae ): ; 

Makcpes B CBOMX pacdeTax HCXOAM H3 NpesMOO*KeHUA, UTO MomieK YJ 

C cy <0 Ha m1060M paccTOdHMM OT CTeEHKH Bere B HallpaBseHHM CTeHKH Mapas— 
JI@IbHY1IO eli COCTAaBIAIONLYIO ,HMIyabca pl, = — */2y 0q/ Ox. 


Bprmncuum oTy BeMUMHHY C TOMOILbIO MOJyYeHHOH Hamu (PyHKWHu pacnpe- 


{ 
F 
{ 
| 
f 


BennunHa (d) mpeycraBiseT coOoh (cbeHomMeHoorHuecKy10 


qo = 2 


TeleHud p,, = \ m(v,— q) v»fdo. PacueT flaeT Jd p,y WM py, 3HaveHHA: 


1 aq By Ct = 2) ae ; 
ae aX = ped _— iain ry 
py, (x) mill ay | Tae . 
see IEG al Bi(ai—2) 
xk) = 1 + = os 
Pae\*) DM or | Vay aby | 


Otciola BUAHO, 4TO Mpesnosuo*weHHe Makcpesma (KOTOpoMy, KCTaTH TOBOps, 
Cl€OBaJIM MOUTH BCe HCCJeLOBaTeIH STO MpOG6MeMbI) BEPHO TOJIbKO Ha OeCKO- 
HeEYHOM paCCTOAHMM OT cTeHKH. Haliyem uncneHHbIe 3HayeHHA KOOPUIMeHTOB 
B NOJYYeCHHBIX HAMM BbIpakeHuaAX. YuuTpiBad (13), a TakxKe MpHBeeHHbIe 


B (°) sHayenua /1 = — 1,0059a//, Ja = — 1,6982 0/1, nonyaum am7,50-, 
aVn+4B, og, —Bi(s—2) 


ib = = = 0,117. 
aVa+ mB, aVn+ mB, 
VMucrutyT d@u3snHueckonw XHMHH TloctynH10 
Akaylemuu Hayk CCCP 25 III 1964 . 
| 
HWMTHPOBAHHAS JINTEPATYPA | 
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PH3SHKA 


Unen-Koppecnonjent AH CCCP E. ®. FPOCC u A. A. KANJIAHCKHH 


KOIPSHUWEHT KBAAPYNOJIBHOLO MOrJIOHMMEHUS 
MW OFTMUYECKOE BPEMS XKHSHH OCHOBHOLTO COCTOSHUSA 
IKCHTOHOB B KPHCTAJIJIE Cu,0 


B wammx padotax (3,?) Opwio O6HapyxKeHoO ABJeHHe ONTHYECKOli AaHMSOTpO- 
MH KYOMYeECKUX KPHCTAJIJIOB, BbISBAHHOE SpcpeKTOM MpOCTpaHCTBeHHOM Aucnep- 
MH. ITO ABMeHHe HaOMOLaIOCcb B CNeKTpe 9KCHTOHHOTO norsoueHuA CuO 
IpM U3y4eHHH ero HanOo/lee JWIHHHOBOHOBOM JMHUH 46125 A (T = 77° K), 
SBASBIBACMOM OOLITHO C BO3Oy2K]@HHeEM OCHOBHOTO COCTOAHHA SKCHTOHOB (WICH 
1 = 1 xenTOoH BOLOPOLONOMOOHOH cepuu (*)). Hamu Opio ycTaHoBseHo, 4TO 
1OTIOMCHHe B STOM JIMHUM 3aBMCHT OT HampaBeHHA pacnpocTpaneHusa cBeTAa 
B KyOuyeckoH pemeTKe CuxO HW aHH30TPOMHO NO HHTCHCHBHOCTH HM COCTOAHHIO 
lonApusanun. Anu30Tponua normomenua wuHuu A 6125 A Onna untepnpeTn- 
DOBaHa HAMM Kak CJleCTBHe KBapYNOMbHOrO XapakTepa ONTHYeCKOFO Tepexosa 
IPH BOSOYKJCHHH OCHOBHOTO COCTOAHHA IKCUTOHOB. M3yyenue NpocTpaHcTBeH- 
JOrO pacnpeseeHuA NOPIOMIeHHA MOKa3aJ0, 4TO 3TO pacripeseseHHe COOTBET- 
STBYeT MOPJIOW[EHHIO CBeTa TpeMA HeKOFepeHTHbIMH «IIJIOCKHMM> KBapynosA- 
MH, OPHEHTHPOBaHHBIMH HOPMAJIbHO K Tpem KYOH4eCKUM OCHM Kpuctasiia (1,”). 
B padote (*) Oblm0 moKa3aHO, 4TO TakOM BUA KBapyNMOJbHOrO MOFJIOWeHHA, 
da0ioqaemplt B Cu2O, oTBeyaeT TeOpeTHYeCKH BO3MO%KHOMY B KPHCTaJJiax 
Ppyunbl O, KBapynoubHOMY TepexOly H3 OCHOBHOFO COCTOAHHA KPHCTaiia 
Ti) Ha TpexkpaTHO BbIPO*KACHHHIM IKCHTOHHHIM YpPOBeHb, BOJIHOBbIe (yHKILMH 


KOTOpOrO OOpa3yroT Oa3vc HeMpHBOAMMOrO MpescTaBeHuA T'y5. Teopetuyecku 


HHTCHCHBHOCTh KBaJpyMOJIbHOrO NOrOujeHHA pH nepexoge V1 =| ekak 
byHKWMA HanpaBseHHA pactipoctpaHeHua cBeTa B pelleTke Kpuctasa (B cibe- 
NHYeECKOH CHCTeMe KOOPAMHAT, CBASAHHOM C TpOHKOH KyOMYeCKHX OCel KpH- 
Tawia, cormacHo puc. 2 padotn (7)) RaeTca BbIpaxKeHHAMH 


K, (8, g) = Ko (1 — sin? 29 sin? 6), 


ei kG.) == ZK (sin? 2p sin? 20 + 4 cos? 28), ) 
wie Ky nu A, — koadumvenrhl norsolujeHuA CBeTa B COCTOAHHAX NOJAPM3alLuH 
> KOJeOaHHAMM 9JIEKTpHYeCKOrO BEKTOPa COOTBETCTBEHHO B MePpHAMOHAIbHOM 
IJOCKOCTH HM MepMeHAMKyJApHo K HeH, a Ko — nNocTOAHHbIM KoOsPppuuMeHT. 
_ Ilpupegenupie B (7) pesybTaTbI KAYeECTBEHHOFO HCCJIELOBAHHA MOJIAPH3OBaH- 
{Oro Norsomlenusa B MH A 6125 A npu HanGouee XapaKTepHbIX HallpaBJeHH- 
ix L npoxomwjeHua cBeTa B peuleTKe Cu2O0 (Bob oceH CHMMeTPpHM pasHOrO 
lopagKaL || Ca, L || C3 u L || C2 u mp u3sMeHeHuM HanpaBueHua L B KpucTawo- 
‘pacbwueckux mocKocTAx KyOa H poMOofoseKazspa), BOOOILe TOBOpA, yOelu- 
"CJIbHO TlOKa3bIBaIOT, UTO HaGslIOAaeMOe MpPOCTPaHcTBeHHOe pacupeseseHHe M0- 
VIOWLEHHA MOXKeT ObITb ONHCAaHO dopmyviamu (1). I[puHaamexunocTb JIMHHH 


. 6125 A xBaapynombuomy nepexogy [1 + T; mogrpepwgaetcs u mocueLyio- 
(MMM OMbITaMM 10 UCCIEOBAaHH 10 pacileneHuA JIMHHM NO WelicTBuem Leop- 
failuM KpucTasios (°) H MarHuTHOrO Noms (°). OLHaKO, BBUAY MPpHHUAMHa/IbHOrO 
Hayenus, KOTOPOe HMeeT 9KCIICPHMEHTAJIbHO yCTaHOBJIeHHaA OKA TOJIbKO 
) OLHOM cayyae CuxO ontuuecKkan aHMs0Tponua KyOnuecKUX KpHCTasoB, 


ad 


(59) 


(OuIbINOH HHTepec NpescTaBAAeT KO MH YECTBEHHOE HCCEMOBAHHE IIpO- 
CTpaHCTBeHHOTO pacmpeseleHuA KospPpuweHTa NOTOUleHHA JIMHUM i. 6125 Ag 
Takoe uccmeqoBaHHe BaxKHO KaK JIA CONOCTAaBJeHHA C TeopeTH¥YeCcKUMH (op- 
mysiamu (1), Tak HW QA MOUyYeHHA SHayeHUA KOSUIUMeHTA MOFIOUleHHA Ha! 
MOHOKpHCTasax, HOO CYWeCTBYIOMIMe U3MepeHHA BEJIMYMHBI MOPOULeHHA AHH ~ 
3oTponHol auuuu A 6125A ornocates K NowMKpucTassam (*) *. Msmepenue Be 
JMYMHbI KOMPPUILMEHTA MOPOUNECHUA B JIMHMM MHTePeCHO AIA ONpPeAeJeHUA CHIBI 
OCIMWIATOpa KBapyMObHOTO TMepexoya H BpeMeHH %KH3HH BO3Oy2KeHHOFO, 
COCTOAHHA. 


/TponycKaHue 


lent Wen 


| = Saher 


i igee 


COPE 0 3 6 Giese 0 3 6cm-! 


Puc. 1. OKcHTOHHad JAHHHA Mormomenua A 6125 A npH pacnpoctpanennu 
cBeTa B KpHCTadmMuecKko pemteTKe Cu,O Bomb Cy (a) u C3 (6). Tonmuna 


MOHOKpHctainosn d = 1,27 wm (a) uw d = 1,35 mm (6) 


B HacTOAMeH 3aMeTKe MPHBOAATCH pe3yJIbTATbI KOJIMYeCTBEHHOFO HCCJIes0- 
BaHUA Koo pUUMeHTOB NOrOWeHHA cBeTa MBH A 6125 A TIpH Mpoxom*k eH 
cBeTa BJOb oceli cuMMeTpHH 4-ro u 3-ro nopsnKos (L || Ca, L || Cs), korga m10- 
rIOUeHHe B JIMHHM He TOJApPH3s0BaHO. Onpefedenve 3STHX «M3OTPOMHBIXy 
(K\ = K,) Kosddpunventos K (Ca) u K (Cs) Bano Jud CpaBHeHHA C TeopHed, 
u60, corsacHo dopmy.tam (1), oTHOmeHue Kosdppuuuentos npu L || Ca (0 = 0) 
u L\|Cs (p = x/4, 8 = arccos 1/V'3) nomxuo pasuatsca K (Cs)/K (Cs) = 3 
OrcyTcTBHe NOApHsauHn MormomenHa upu L || Ca u L || Cs Taxxe ynponrae 
9KCICPHMeHT HW CHHKaeT OWHOKH U3MepeHHH KO IPPHIHeHTOB MOrJOUuleHHs 

MsmepeHua MpOBOAMJINCb Ha BbIPe3AHHbIX M3 OMHOFO MOHOKPHCTasM4eCKOr 
O0Ka CusO nlacTHHKaXx, OPHEHTHPOBaHHbIX TAKUM OOpa3oM, UTO HX MOJIMpOBaH 
HbI€ MJIOCKOCTH COBMaaJIH C KPHCTaJIOrpaduyeckHMH MJIOCKOCTAMH KyOa H OK: 
Tasqpa. Ja cayuyaa L ||Ca ucnonmp3sopamucb Be nwJacTHHKH TOJILAMHOW 
d = 0,69 mm u d=1,27 mm; anal || Cs rommunot d = 1,05mmud =—1,35 mm “a 
HenomspH30BaHHbIt CBeT OT CTAOHJIM3HPOBaHHOH JaMMbI HakasIMBaHUA Malad 
Ha HaxojsaMecnt np 7 = 77° K naacTHHKM HOpMaJIbHO K HX NMOBepXHOCTH 
M, Cl€OBaTeIbHO, PaCIpOCTpaHANCA B KPHCTasMax Bob oceH Ca umn C3 


| 


* B samerke (*) npHBezen KouTyp JHHHH A 6125 A, u3mepeHHEIii B NOMApH30BaHHOM CBeT: 
Ha MOHOKpHCTatie Cu,O WIA OHOrO HallpaB/IeHHA pacipocTpaHeHHA cBeTa, KOTOPoe TOUH 
He yKa3aHo. OTMeTHM, 4TO NpoBeseHHble B (8) H3MePeHHA MOUTH NOMHOCTHIO MONApPH30BaHHO 
JiMHeHHO Norsonenua 4 6125A MpH MHOFHX pa3MUHBIX MOMOKeHHAX MIOCKOCTH NOApPH3auHh 
Naqaroukero CBeTa TMpeACTAB/AIOTCA HEHY2KHBIMH, MOFYI\HMH JaTb, He BHOCA HHYerO HOBOTO 
TOMbKO TPHBHAJIbHbIM pesyJbTAT. y 
** ABTOpb BbIpaxkaloT OarofapHoctb B. T. ArekaHy 3a NOMOULb B NpHrOTOBeHHH OOpa 
I(0B 3aKHCH MeqH. 
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VsmepeHus CheKkTpoB NponycKaHHA OOpa3iloB MpOBOAHJIHCb C MOMOLIbIO CHeKT- 
pometpa JI®C-12, ucnosm30BaBiierocaA Kak OJMHAPHbIli MOHOXpomaTop (AMCTep- 
CHa Ha BbIXoLe ~ 9,5 A/mm, umpuna mene 0,01—0,02 mm). Ha mente anextT- 
POHHOFO MOTeCHIHOMETpa CIeKTPOMeTpa ABTOMATHYCCKH 3alIHCbIBAIaCb CIeKT- 
paibHad KpHBaa mponyckanua CusO B o6mactu suHuu A 6125 A. Ha puce. | 
IIPHBECHLI OPHTMHAIbHbIe KPHBHIe 3allMCH CHeKTPaJIbHOFO MOTJOMLEHHA B JIMHHU 
} 6125 A y pByx monoKpuetasnos TaOuauna 1 

pasIM4HOH OpuHentTannu(L || CauL || Cs), 


4 = S)cmak = 
MMEIOULMX TpHOJIM3UTebHO oj\wHa- Kmax> © | ie | bv, em 
KOBy!10 TOomMHHY. M3 KkpyBbIxX MOx- ar 
HO ObIMIO BBIMHCIHTb 3HaueHHA (B Li Gr 1'5,020,2 117,624-0 3,5 
OOpaTHEIX cCaHTHMeTpax) KosdpuH- Ly Cs | 1,740.1 | 5,6+0,4 853 


eHTa morsomenua AK B JMHHH (m0 
OTHOIMeHHIO K OKpyxKaiolleMy JIMHHIO (oHY cMwoMHOrO noriouleHua) *. 
Tlomumo §=Kosddunnenta = morsomenua B MakKCHMyMe JIMHHH Kyax, 


W3MepAJICA TakxKe MHTerpalbub KosdppuyneuT norsouenua S = \K (v) dv, 


cyMMUpyembtii MO BCeMY KOHTYpy JIMHMM. Pe3ynbTaTbI oOnpeleeHHA 93TUX 
BEMWUHH JIA CyYaeB MpOXOKMeHHA CBeTa BAOIb oOcel Kpuctamia Cau Cs 
MpHBeleHb! B Tad. 1. B TaOnHWe MpHBeqeHa TakxKe OJ yWMpHHa JIMHHH Ov, 
Bopenenennad Kak Ov = S/K ymax. 

 W3 natijeHHbIx 3HayeHHM KooddPuUMeHTOB NorsowlenuA upH L || Ca u L || Cs 
OdIJIO BLINMCJIEHO HX OTHOINeHHe. OTHomIeHHe KOSPPUMHeEHTOB NMOPJOMLeHuA 
B MakcuMyme JIMHWHM MaeT Kmax (Cy)/Kmax (C3) = 2,9 + 0,3. Ornomenue un- 
TerpaIbHbIX KosduuNeHToB normomenua S(Ca)/S(Cs) = 3,1 + 0,4. Oru 9Ke- 
Me€PpHMeHTAaJIbHbIe 3HAYCHHA OJIM3KH K TeOpeTHYeCKOMY 3HAYeHHIO OTHOLICHHA, 


lpaBHomy 3, HMerollleMy MeCTO B CJlyuae KBapynoubHoro nepexoga [, > M5. 
Takum o6pa30M, pe3yJIbTaTbl KOJIMYeCTBEHHOFO HCCJIeOBaHHA MOPJIOWLeHHA 
wunun A 6125 A y6equtTenbHO TOsATBepxKaoT BEIBOL O CBASH JIMHHH n = | 


€ mepexofom KBafpynosmbHoro Tuna [,—-T1,;, Aa KOTOporo mpocTpaHcTBeHHOoe 
pacnpezenenuve morsomjeHHa Jaetcs cbopmysiamu (1). 
_ C nomomtbio dopmy.a (1) MoxKHO BLIHCIUTb TOT «CcpesHuli» KOsdPHUMeHT T10- 


TaonujeHua K, KOTOpbI LOuKeH HaOJIOLaTbCA, HalIpHMep, B CMeKTpax NOJMKpU- 
cTagsiMuecKkux OOpasioB Cu2O pH NOIHOM ycpeHeHHH aHH3OTpONHOrO NOrJio- 
HeHHA 3a CUeT Pa3HOM OPHeHTALHH OTACIbHbIX MOHOKPHCTAJIJIMKOB OTHOCHTEJIb- 


T OT 


HO myya cpeta. Ouesuguo, K = al \ [K, (8,9) + K, (6, g)] sin 6 dd dg. 


_ Nogcranoska Bpipaxennit quia K | ca Rs v3 (1) M MHTerpupoBanne mo cibepe 
maer K = */5 Ko = 3/5 K (Cs). Ananorv4Ho cpeqHHu MHTerpasbHbl Kosddu- 
Uueut norsiomenuas S = */5 S (Ca). Mogcrapnaa cosa Haiijennpie aKcriepuMeH- 
TaibHo 3Hauenua K (Cs) nu S (Ca), nonyaum, uto K=3,0 cm? xu 


S = 10,6 cm™?-cm™+. C 9THMH BesJIHUNHaMM YOBJICTBOPHTeIbHO COrsmacy1oTCA 

BHaUeCHUA, W3MepeHHbIe B (’) Ha NOMHKpHCTaMYecKUX OOpa3suax CuO: 
eee orem (196° K) aS = 8,3 cm?-cem? (T = 77° K). 

 Tlomp3yacb HaljeHHbIM HaMH 3HaYeHHeM CpeHerO HHTerpaJbHOrO KOIpH- 


WMeHTa MOrJONleHHA \K dv = 10,6 cm?-cm4, MmoxHO nO dopmyuie (°) 


r _4_ (n?-+2)2 
\K dv =~ 108 ey ONpeAeUTb CHY OCIMIIATOpa onTHYeCKOrO TMepe- 
| 


koa. PaccuuTaHHad Ha OfHY AueHKY KpHcCTaJMueCcKOH pemeTKH CueO mpx 

I/N = (4,25 A)? cua ocuusaaatopa papua f=3-107!°. Kak Buguo, m0 nopsqKy 
| I 

* Bopgucsexne K mpon3sBof_usocb no dbopmysie K = a In va rye ly —U3mMepseMad OT 


JeBoro MpOlmyCKaHWA WHTeHCHBHOCTb (OHA Ha KPHBbIX TponycKaHHsA, a J — WHTeHCHB- 
{OCTb B WHHUN. Takoe ompefeneHne NO3BOANO He YYNTbIBATh OTPaxXeHHA CBeTa Ha TOBepx- 
HOCTH KpHCTaIOB, KOTOpoe cyla6o B palOHe JIMHHM HM He CeMeKTHBHO, 
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BEJIMUHHbI OHA ON3Ka K OObMHBIM 3HAYCHHAM JIA KBapyNOMbHBIX epexo- 
jos. 3Haxa f, MOKHO BLIYHCIUTb BPCMA 2%KU3HU T COOTBETCTBYIONLErO BOSOYKeH- 
4 802e?y2 ) 


HOTO COCTOAHHA MO OTHOINIECHHIO K CIIOHTAHHOMY BbICBeEYUBAaAHHIO e area) oo naed 


Oxo paBHo t ~ 20cex. Takum 06pa30M, «ONTHYeCKOe» BpeMA 2KU3HH OCHOBHOTO 
COCTOAHHA SKCHTOHA B pemleTKe CuzO OKa3bIBaeTCA UpeSBLIaHHO OO/bIIMM. ITO 
OObACHAeT HaGIOaeMOe OTCYTCTBHe S9KCHTOHHOHM JIIOMMHecIeHIMH B Cu2O; 
3KCUTOHBI AHHUTHUpyIOT 3a CueT Oosee BEPOATHBIX OesbIZJyYaTeIbHBIX MeXa- 
HH3MOB, KOTOPBIe H ONpeeMAIOT, MO-BHMMOMY, PeaJIbHOe BPeCMA CYILeCTBOBaHHA 
3KCHTOHHOTO BOsO6yxKeHHA B pemeTKe CuO. YuntpiBad HeOCTAaTOUHOCTh 
TeopeTHuecKOro HcceqOBaHHA BOMpoca, NOJyYeHHble 3HayeHHA | HU T CuJle- 
lyeT paccCMaTpHBaTb, MO-BHAJMMOMY, KaK OMe€HKH MOPAAKOB STHX BeJIHUHH. 


Tloctynusio 


@Mu3HKO-TeXHHYeCKHH HHCTHTYT \ 
17 OGE 
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= JIoxaagn AnkafemMun nayx CCCP 
1961. Tom 139, Ne 1 


PHSHKA 


O. H. 3ABbAJIOB u B. I. MABJIOB 


-MATPHUHDIA JJIEMEHT PEAKUMH xn+N-ax+a-+N 
NPW HAU3KUX JHEP SX 


(ITpedcmaenero axademuxom H. H. Boeoawboeom 28 II 1961) 


_ Muterpaibupie npegctapienua Manjesibctama CoBMeCTHO C yCJIOBHeM YHH- 
aPHOCTH IIPHBOAAT K 3AMKHYTOM CHCTeMe ypaBHeHHM OTHOCHTeIbHO aMIJIHTYA 
accesAHHA WH JaloT, O-BHAMMOMY, OObEKTHBHYIO HH(OpMAILMIO O COOTBETCTBYIO- 
[MX MATPHYHBIX QIeMeHTax. EcTecTBeHHO NOSTOMY TIPHBeUb ONpeeseHHble 
peAcTaBleHHA O MOKANM3allMH HM XapakTepe ocoOeHHOcTelt S-maTpuubl AWA 
NHCaHuA peakiuit c yyacTuem 5 uacTun. TaKue ucceqoBaHHa MMeIOT ABOAKY10 
euib. C OHOM CTOPOHI, OHH MOFyT MpMBeCTH K YJOBJICTBOPHTeEJIbHbIM BbIpa- 
<CHHAM JIA MATPHUHBIX SJIeEMeHTOB. C pyro CTOPOHbI, XOpOUIHe pe3yJIbTATHI 
YAYT CJlyXKUTb apfyMeHTOM B MOJIb3Y HCXOAHHIX TpelmouowKeHHH OO aHaJIN- 
M4YCCKOM MOBeJeEHHH AMIMIMTYA 9THX Mpouweccos. B nactose paOoTe MbI 10- 
@xKeM, UTO yueT OMKAMUINX OCOOeHHOCTeH S-MaTPHILbl HPHBOUT K ye XO- 
(OWIO TIPOBeEpeHHbIM (OPMY1aM, MOJIYYeHHIM H3 Apyrux CooOpaxeHHi, U Ha- 
leuaeT MepCneKkTHBb WIA yyyMeHHA STHX Chopmyw. Mbt. cocpeyqoTouuM BHH- 
laHWe Ha POXKMeHHH OOABOUHOTO Me30HA IPH Me€30H-HYKJIOHHBIX CTOJIKHOBe- 
MAX. OfHaKO TeM 2Ke METOOM JIeErKO paCCMOTPeTb POTOPOXKTeHHe ABYX M€3OHOB 
a HYKJOHE M MpoOeccbl pacmaqHoro Tuna, HalmpHMep T- HM T’-pacna. 

KuHeMaATHK a. PaccMOTpHM TpH H30TOMHYeCKH CBA3AHHbIC Me*KLY 
OOo peakWHH poxeHHA LOOABOUHOFO Me3OHA MPH CTOJIKHOBCHHAX 2 -Me30Ha 
[| MpoTona: 


a +ponttag +n; (1) 
mT + pon +n + n; (2) 
ma + pon +n°-+ p. (3) 


ns ynpouwleHusi KHHeEMaTHUeCKHX BBIKIAaOK OyeM CUHTaTb HYKJIOHBI 
KaJIAPpHbIMH “YacTHUaMH. OcTaHOBHMCA TOApoOHO Ha peakiHn (1); mporeccsl 
2) u (3) MoryT ObITb pas0OpaHbl COBEPIeHHO aHaJIOrMuHO. 

Ilyctb pi— MMilysbc 2*-mMe30Ha; p2— HMNYJIbC KOHeCYHOrO 7 -Me30Ha; 
3 — HMIYJIbC HEHTpOHa; — Py — HMIMYJIbC HavaJIbHOrO 1M -Me30Ha; — P; — HM- 
ysibe mpoToHa. OObuHbiM cnocoOoM BBeeM HHBapwaHTHy!O aMMuTyLy A1 
eakuuu (1), 3anucaB cumBonuyecku S = | + iA1d (Sp)/2n(@1w203040s)"”. 
MIUTyIa A, 3aBHCHT JIMIb OT HHBAapHaHTHbIX KOMOHHAHH UMMMyJIbCOB P;. 
13 STHX 5 MMIMYJIbCOB MOXKHO COCTABUTh 15 MHBAPHAaHTOB U;p = Up; =(p; + Px)?. 
[War OHaJIbHbIe 9ICMCHTHI MATPHIbI W MpOCTO CBASAHBI C MaCCaMM YYAaCTBYIOUIAX 


mpowecce wacruil: wz; = 4m}. “Ha ocrambunie 10 MHBapHaHTOB 3aKOH COxpa- 


@HHUA HUMMYJIbCa HakJlaybiBaeT 5 CBA3eH: > U;p = mi +)>\mi (A=th 12. 34nd): 
t+k l 

Taku o6pa3om, H3 10 nepeMeHHBIX W;, H€3AaBMCHMbIMHM OKa3bIBaIOTCA TOVJIb- 

o 5. B kauecTBe He3aBHCHMBbIX MBI BbIOHpaeM CJleLyIOulHe: Si = U23 — 9HeEPrHr1o 

CHCTeMe IlCHTpa MaCC HeHTpOHa H M~-Me30HA; Ss = Wig — 9HEPruio B CHCTeme 


ie 


eHTpa Macc 2*- H W7-MeSOHOB; Sz = wis — 9HEPrioO B CHCTeMe WeHTpa Mac 
HeliTpoHa HM m*-mMe30Ha M JBe Mepeauu MMMMyJIbCa, HaNpHMep, Uss — mepesay 
AMIYJIbCa M@KLY HYKIOHAMH; Wis — Tepelayy MMIMyJIbca Mey Me30HaMu 

O603Ha4dHM MO-HOBOMY TakxKe 9JHEPrH io B PvlaBHOM KaHaJie peaKkUHH: a5 = W 
B jalpneliiemM BCe TepeMeHHBIe, KPOMe $1, S2, Ss H W, MbI OyeM Ha3bIBaTb Te 
peqayamu umiyapea. IIpuBeyem 3HayeHHA TlepeMeHHBIX Si, S2 M Ss pH noporo 
Bon. 9oHeprun  W = (M+ 2u)?: “st 1s) = (Mee) ss, = an erce 
M — acca HyKJIOHa, ~ — Macca Mes0Ha. 

BaxkHbIM OOCTOATEIbCTBOM ABJIACTCA TO, UTO BONM3M JHEpreTHyecKOrO 10 
pora peakIMH mepeqayn HMMYyJIbCa U;p, CYOIECTBEHHO MeHbINe HaMMeHbIUIer 

KBallpaTa MaCCbl BO3MOXKHOFO IIpoMexkKy 

TOUHOTO COCTOAHUA, | COOTBETCTBYIONULero 

yacTHIlaM i Hu k, B TO BPeMA KaK S1, Se Hl S3 

jOcTaTOUHO BeHKM. B jaubHeHieM 93T 

ylacT HaM OCHOBaHMe MpeHeOpeub 3aBHcH- 

MOCTbIO aMIJIMTyIbI A1 OT Mepeway uM- 

yJIbca, OF PaHWUMBINMCbh H3yYeHHeM TIOBe- 

weHuA (pyHKWHH Ai MO NepeMeHHHIM Si, Se 

M Ss pH dukKcHpoBaHHOH 9Heprun W. 

IIlpu sHepruax Ble moporoBpoh W > 

>(M-+2u)? o61acTb PusHyecKHX 3HaveHHii 

5,  §1,82,83, BO BCAKOM CJIydae, orpaHHuena 

yCIOBHAMH Si> (M + p)?, se > (M -+p)?, 

Puce. 1 ss >> 4? u, BBY COOTHOMeHHA si + 

+s: + ss=W+M? + 2u?, nexuT BHYTpH 

3allTpHXOBaHHOrO TpeyroubHHka puc. 1. Ilpu moporopoh sHepruu Tpeyroub- 
HHK CTATHBaeTCA B TOUKY. 

I]. AnamuTuueckne CBOHCTB aH YOu OR Hey nw Tam 
HocTH. Hawa nerb — MOyIHTb JMHEHHbIe WWIeHbI pasJIOKeHHA MATPHIHOTO 
3JICMCHTa TO OTHOCHTeCJIDHBIM HMINYJIbCaM Y4AaCTBYIOWMX B peaKILMH 4YaCTHIL. 
IipeqnonoxuM, uTO amnsMTyya A1 BOMM3H NOpora XOpoulO anMmpokcumMupyetca 
BbIpaxK CHHeM 


0 [o.e) 
SiS ; oy (s’) ds’ 
0.9.0 il 1 
A 1(8152S3) =A 1(SyS2S3) -+ Tt \ (s’ = 6} (s’ ee ie) all 
(Mp)? : ‘ 
0 co co 

Sy yp Gg (s’) ds’ S3— Sp oe G3 (s’) ds’ (4) 
m J | (s’— sg) (s’ —s_— ie) (s’ — 89) (s’ — 53 — ie) ; 


(M-+-p.)? 


re 01, O2 H Os OMpekeAIOTCA H3 YCJIOBHA YHATApHOCTH. 

B mpeqcrapienuu (4) yuTeHb! OMxKaliumMe OCOGeHHOCTH aMMJIMTYAbI. OnC 
MOJYUaeTCA H3 <HOPMAIbHOFOy pexcTaBsenna Manjemperama Aa dyHKuun A, 
M10 T€p€MeHHBIM Si, S2 M S3 pH d@uKcHpoBaHHoK W.B stom cmpicsie (4) aABIAeTCA 
aHaJloroM anmpokcuMannu Unnn uv PyOunn AIA npoweccos paccesAHHA. 

UccenoBanne rpacsboB TeOpHH BO3MYICHHH MOKa3bIBaeT, YTO «HOPMAaJIbHOeY 
MAHJC@IbCTAMOBCKOe I1peCTaBJIEHHe HE BHIMOMHAeTCHA JIA WMarpaMM C 5 BHeUL 
HMMM JIMHUSAMH. CBepx Toro, BbIpaxkenHHe (4) He YYHTHIBACT MOJIOCHBIX UJICHOE 
Bula (s; — s/)/(s; — M?) (s? — M?) u 3apucumocry Ai oT Mepesay MMIYyJIbCa W;p. 
OmHako Bce 9TO HeCyHeCTBeHHO WIA Halero npHOMKeHUA. JleHCTBUTeIbHO, 
PpasJIOXKeHHE AMIVIMTYAbI NO CTEMCHAM HMITYJIbCOB eCTb, (PaKTHUeCKH, pa3ssoOxKe 
HMe 110 cTreneHaM BEIpaxenuii (s; — s?)”, rae TouKa s? neExuT B dusnueckKok 
o6nacth. Ho nompaBku K «HOpMaJIbHOMYy» IpescTaBsieHuio ManyembcTama m0: 
paka (s;— Ss?) HW, CuleqOBaTeMbHO, BTOPOrO, He YUYHTEIBAeMOrO HaMH MOpsALKE 
nO HMlyJbcaM. Musnyeckne 3HaYeHHA Tepeay MMITYJbCa U;p NeKAT HWKEe Ha 
MeHbINerO KBalpaTa MaCCbl MpOMexKYTOUHOFO COCTOAHUA, COOTBeTCTBY 1olLer< 
yacTullaM tuk, Mbl BipaBe ORKNAaTb NOITOMY, 4TO PyHKuMA Ai aHaNUTHYHA MC 
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TI€PCMEHHBIM U;, B OOACTH (U3H4eCKUX 3HAYeHHH MNoCcIeHHX. CTaso ObITb, 
B STOH OGNaCTH OHA pasmO%KUMAa B PAL MO cTenenam (Wz, — U?,) MU WMeeT BU 
C, + Cy (wiz — uty) ~ C, + C.k?. Konctanta Ci yatena nepBbim wieHom mpa- 
Boi uactu (4), a OcTaTOK pxJla COMepKUT CTEMeCHH HMMYJIbCOB Oowee BHICOKHE, 
yem mlepBaad. Ilo To xe NpHunHe MbI He YUHTHIBAeM IOJIOCHBIX 4IeHOB. B ka- 
yecTBe TOUKH BbIYMTaHHA B (4) MbI BHIOMpaeM TOUKY MOPOrOBbIX 3HAaYeHHH 
S$ S| = Sy = (M + p)?, 83 = 4u?. Tlostomy A, (s{s9s3) eCTb amnauTyqa peaK- 
muu (1) mpu noporoson sHeprun W = (M + 2u)?. Muumpie 206aBKH B 3HaMeHa- 
TeIAX MpaBOl UaCTH yKa3bIBalOT Ha TO, TO cpusHueCcKad aMMIMTyNa peakuuH (1) 
TOHUMaeTCA Kak lpeebHoe 3HaveHHe PYHKUMH Ai pH CTpeMJICHHH S; K JevcT- 
BHT@JIbHOH OCH CBepxy. 

IIlpoBesemM STOT IIpeeIbHbIM MepexOl, BOCHOIb3OBaBLIMCh CHMBOJIM4YeCKHM 


‘ 4 ; 
ORK MECTBOM >. = F 


1 ; 
Pays ay + ind (x’ — x), rae # — cumBon raaBHoro 
3HaueHHaA. B pe3yuibTaTe HMeeM: 


; A, (518283) = Ay (S7S3Se) + 404 (51) + iy (Sy) + iG3 (S3) + 
ofo ds’ 
F mat (5) 


/ 


5 0 t 
Sys oy Ono 
Al 3 Y i \ 3, (s’) 
ot 4 (gf _——- sf 
[=1 \ 1) 


Ycosue yHuTapHocTH S-MaTPHUbl MPpHBOAMT K CJIeyIOULMM BbIpPaxkeHuAM 
JA (YHKUMH 01, O2 H Os: 


Rog 
G1 (S1) = A,fé (n-n = 0-0); (6a) 
Ve,+ wv ata we =i V2, + ats 

ees kis AE pms fe ale fae 0n)1- 

62 (s2) = —— {A,ts (ttn > x'n) + A,ts (a*n > "p)}; (66) 
Vie, + w+ Ve, +m 
03 (s3) = an 1A A,té (a-m* — n-m*) + <Aytt (a pe —> on? )f (6B) 
2Ve fe 12 ste py? : - 

Syecb A; — amnuuTyfa peakuun (i); MOCKOMbKY MbI YYHTHIBAeM TOKO JIMHE- 


Hble 110 HMIYJIbCaM YJIeHbI, a-B BbIPAKeHHA JIA O BXOAUT PakTop A, B dopmy- 
sax (6) caenyeT cuutTaTb A; NMOpOroBbIMH 3HaYeHHAMH aMIJIMTyA. ky; — MOLysAb 
OTHOCHTeIbHOrO MMIyJibca yacTul / uM i B CHcTeMe MX WeuTpa Macc; #;; ompesle- 


gIaroTCca 43 cooTHOmeHua 227,-+ mi + m7+2 V pk, ll asrie V k?, +m? = s, 
(7 #1, r= i, m; — Macca YaCTHILbI ft, HYMePallMA YACTHIL COOTBETCTBYeT HYME- 
paluu pcos P).t¢ (ab — cd) — S-Bonna ammuiutTygp paccesuus a + b > 
— C +d 

Oopamaer Ha CceOA BHHMAaHHe TO OOCTOATECTBO, UTO HHTerpasibHble WWIeHbI 
B (5) Broporo nopsazKa 10 ummyibcam (s — s° ~ k?). []pene6peraa stumu uue- 
HaMM, Molyyaem: 


Pamn(srssss) =vAy)(sis.s3) tr iloz-(spi-t ox(s,) +6, (sz)], (7) 


‘rae 6; ompesemsioTtca paBencTBamu (6). (PasymeeTca, HY2KHO y4ecTb TOK? 
sMuetupe mo k wienbl PyYHKUHH CO.) 

AnaslorMuHble BbIPaxKeHHA MOXKHO NOJYIUTS JA peakuuu (2) u (3). Bour- 
YMCIAA C MOMOULbIO (7) KBapaTbl MOLyJeH MaTPMUHBIX 9JIeMeHTOB (1), (2) u 
(3), Mbl IPHXOMMM K BbIPaKeHHAM, MOJYYeHHBIM B padoTe (?) H3 KBaHTOBOMEe- 
XaHMueCKHX CooOpaxeHnit. 

®Mopmyai (7) ompeseAt0OT He TOJIbKO MOLYJIb MaTpu4HOrO. 3JIEMeHTa, HO H 
cba3y mocaweqHero, YTO ABJIAeTCA HX NpeHMyulecTBOM. (7) IpHMeHHMO Hu Tora, 
Kora S-BowHa W0-pacceqHuA HMeeT pesOHaHC BOH3H NOpora. B 9Tom cwry4ae 
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HeOOXOAMMO yJep2KaTb B (7) 3aBHCHMOCTh ammuTyA ff (Wm — am) OT UMMYyJIb- 


ca k. Takum o6pasom, npescTaBuieHue (4) aBTOMaTH¥eCKM MpHBOAMT K MpaBHJIb- 
HBIM BbIPaKCHHAM JIS MATPHYHBIX SJICMCHTOB C TOUHOCTHIO JO YICHOB NepBOro 
NOpALKa MaJIOCTH MO OTHOCHTEIbHbIM MMIYJIbCaM. 

IIpeacTaBusiaeTcA 3AMaHUMBBIM MOJYYUTb KBaApaTHUHble MO HMIYJIbCaM WIeCHbI 
aMIJIHTy_ peakunit (1), (2) u (3). [Ipu stom yxKe HYXHO YYHTHIBATh 3ABHCHMOCTb 
MATPHUHOTO SJIeEMeHTA OT TepeMeHHBIX UW. Ho KoasdHUMeHTEI MPH BTOPbIX CTe- 
TIGHAX UMIYIbCOB, Tpy6o ToBopsA, OOpaTHO MpONOPWMOHAIbHbI pacCTOAHHIO 
yc ocoOeHHOCcTeli AMMHTYAbI 10 COOTBeTCTBYIOMeH mepemeHHoH. Ilostomy MoxK- 
HO HaJleHTbCA, UTO TaBHbIMH Cpe KBaPaTHUHbIX WICHOB ABJAIOTCA MHTEe- 
rpasibl mpapon uactu (5). Wx mMoxHO NpHwOMKeHHO HaHTH, MOACTaBMB B HUX 
nepBoe mpHOmMxKeHHe AIA CyHKUMH Oo. OHaKO, NO-BHAMMOMY, Takada Tpolle- 
Iypa OyeT MMeTb CMBICJI JIMIIb MpH OHOBpeMeHHOM yueTe P-BOJIHbI M-pac- 
CeAHHA, He BKJIOUCHHOM B mpescTaBieHue (4). 

ABTOpbI BbIpaxkaioT OmarofapHoctTp A. A. JloryHosy u JI. J. Cosoppesy 
3a BeCbMa Tlole3HOe OOcyxKeHHe. : 


MatematuyecKkuHit HHCTHTyT HM. B. A. CreksoBa llocrynuuio 
AxkayemHuH Hayk CCCP 29 JI 1961 


ITMTHPOBAHHAH JIATEPATYPA 


1$.Mandelstam, Phys. Rev., 112, Ne 4 (1958). * V. N. Gribov, Nucl. 
phys., 5, 653 (1958), 
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Hokuage Akayemun wayKk CCCP 
1961. Tom 139, Ne 4 


TEXHHYECKAA ®H3SHKA 


JI. B. ABAHOBA, B. ®. UYBAEB » akanemuk TI. A. PEBAHJIEP 


O KHHETHKE YCJIOBHO MrFHOBEHHOM yiPyron 
AE®OPMALHH NOJIAMEPOB B JJIACTHYUECKOM COCTOSHHH | 


B Hallux UCCNeqOBaHHAX AedopMaluu ciBura (1) Obwio MOKa3aHO, 4TO CKO- 
OCT PaSBHTHA INACTHYeCKOH ePopMalHH NOJHMepOB, HE ONpelemaemaKg 
{OJEJIbHbIM COOTHOWIeHHeM KebBuHa 


dese = 
dt: aon () 
JOJMHHACTCA YpaBHeHHI0 
de &,—€ 
at == aP - ? (2) 
SarowapA YeMy BO3SMO*KeH Nepexoy OT mpelcTaBleHHA O HaOOpe KeJIbBHHOB- 
CKUX 9IJIEMCHTOB — peJlaKCallMOHHOM cCiieKTpe mepnogos: 61, 2, ..., 0, (%), 


JJMUICHHOM WpaKTHYeCKOrO 3HaAYCHHA, K OXTHOSHAYHOMY OTIMCAHHIO KHHETHKH 


Puc. 1. Bpicrpat KHHeTHKa MOHMM30OyTHIeHa, MO. BeC 
7,2-108; 10°; P = 80 I’/cm*, a — paspeptxa 0,5 cex.; 6 — 
pasBepTKa 2 ceK. 


Ja3BHTHA JACTHYeCKON AedopmMaluu Cc OLHOK KOHCTaHTON 1/a, uMerouleH CMbICA 
kKapakTepHOM BASKOCTH MoOMMepa. OWHaKO HALIM MpesbIyuine UCCeqOBaHHA 
WHOCHJIMCh JIMUIb K Pa3BHTHIO MeMJIeEHHOM 9uacTHYeCKOH edopmauHnnt ‘nocne 
lepBoro BH3yabHOrO OTCYeTa AIA BpemMeH TS>1! cex. 

B JaHHOM HCCIeqOBaHHH H3y4eHa KHHETHKA Pa3BHTHA yCOBHO MrHOBeHHO 
Tpyrow epopMalvH 9aCTHYHbIX MOJMMepOB NOX elicTBHeM nNOCTOAHHOrO 
(anpsxKenud P. IlpuH 9TOM ycTaHoBsIeHO, YTO yKa3aHHbI CKaYoK — ycnOBHO 
(THOBEHHAA ecspopMalluA pasBUBaeTCA BO BPeCMeHH TO 3aKOHOMepHOCTH (2), 
POABIAA OTMM4GNe JIMUIb B AOCOJIOTHOM 3Ha4YCHHH KOHCTaHTHI a, Ha 8—I10 


(OpALKoB OosbIueH, YeEM AA MOCMeAyroMleH MeANeHHOH dacTH4eCKOH jeop- 
(alun. 


 [ipu6op ana uccneqopanua OpictpoH KHHeETHKH mpeobpasyer netbopmanmo 


ucToro CiBura B OOpasile — nuacTHHe pasmepom 15 x 7 x 1,5 MM B 9neKTpH- 
eCKui CHPHaN, KOTOpbI MocTymaeT Ha ocuMNorpad DHO-1. Ha pue. la npen- 
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ctapjlena poTorpapusd 9KpaHa OclMMorpada; 10 OCH aOciluce lana pasBepTKa 
Bpemeuu 0,5 ceK., M0 OCH OpAHHaT HampaBieHa BospacTalollad BO BPeMeHH 
yCOBHO MPHOBeHHad yrpyrast AedopMauua HepakiMoHuH pOBanHoro TIOJIMH30- 
6ytuneHa Mov. Bec 7,2-10° npu 10° uP = 80 T/cm?. Kak BHIHO M3 PHC. la, 
uccmelyeMasl KMHeTHKA M10 BUY MOBTOPAeT XO KPHBOM PasBHUTHA MC/VJICHHOH 
smactuyeckol Bedopmaunu (2) (*), OTMM4aACb TOJIbKO mMacwiTa60oM BPeMeHH 
(c Muomutenem 108 ama ofHO uM TOM xe TemnepaTypsl). Ha puc. 16 moKa3aH 
ToT iKe Mpowecc B pasBepTKe BpeMeHH 2 CeK.; H3 PHCYHKAa BUAHO, NTO AOCTHT- 
HyTaa 3a 0,1 cek. JecbopMallua Aaiee BTeYeHHe AOMOMHUTEIEHOTO 20-KpaTHoro 
IpOMeKYTKA BpeMeHH He MeHAeTCA M, C/eMOBATEbHO, MpeAcTaBAeT cobort 


Puc, 2. a — dpakuHouMpoBaHnublit nommns06yTueH, Mom. Bec 6,4:10°; P = 200 T'/cm*; passept- 
xa 0,01 cek.; 6 — xomoctol onbit — 6e3 o6pasia, P = 200 T/cm?; paspeptka 0,002 cex. 


34BePIeHHY!O JesbopMallMio WIA Ha¥asIbHOrO OTCYUeTa T ~ | ceK. OTO H MO03BO- 
JIA€T TIPHMe€HHTb K pacueTy ObICTPOH KHHETHKH paHee YCTaHOBJICHHY!O 3aKOHO- 
MepHOCTb, MOmyuaroNlyioca HHTerpHpoBanuem (2): 


—1_______ =a,P, (3) 


rie X,, — MpelesbHbIM aOcOJNOTHBIM CABUr, x — aOCOJIOTHBIM CABHr, JOcTHr- 


HYTbIA KO BpeMeHH T (X, Xp» — WA pasBHTHA OpIcTpon AecbopMaunu); b — Tom- 


ULMa CABHraemoro CJIOA; Ai — KOHCTaHTa KHHETHKM Pa3BUTHA OBICTpOH 91acTH- 
yeCKOM, T. e. YCJIOBHO MFHOBeHHOH, yupyronw edbopmauun. 


deaOrs wm aed! 
BeicTtpat KMHeTHKa MoMM300yTHeHa, MO. Bec 7,2-108; 10°, P = 80 T/cm? 


+: 103 B cexK. Dh yh Gah A ay 06 74 98 oo 
x B MM Ha toto 6 Haste OP Ray My NG ay lef aN) 20 24 
: Xm —* 

X10 gerragrer Eo 


Fc Caran r cpeaH. 
— ——____—_ 0,46 0,33 0,35 0,35 0,45 0,37 0,37 0,40 0,43 0,39 


Cage HSS meee SLOUY FIO PLT PIU EP NS” Dg es ee aaa 


CooTBeTCTBYIOWMH pacdeT KOHCTAHTbI Qi pescTaByieH B Tad. 1, nepBpIe 4 
TOUKH KOTOPOM B3ATHI H3 pasBepTOK BpemeuH 0,02; 0,05 u 0,1 ceK., ocramtbHBIe 
5 Todek — H3 pue. la. B mociefHel cTpoke npMBeqeHo 3Ha4ueHHe Ke/bBH- 
HOBCKOFO NepHosa 0, KOTOPbId MOHOTOHHO BoSpacTaeT B 4 pasa u He ABIAeTCA 
KOHCTAHTOH mpomecca. 

Ha puc. 2a mpescTapiena pasBepTKa Bpemenu 0,01 cek. qua dpaxunonH- 
pOBaHHOrO MOMM300yTHIeHa (Mou. Bec 6,4-10°) npn 30° u P = 200 T/em?. 
Bo3pactanue CKOpocTH pasBuTHA AeopMalun Ao neperu6a B Hayae KpHBOM 
pac. 2a onpefeiaeTcaA MeXaHMy¥eCKOH HHeplMei yuacrByoulNxX B CiBure x 
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| ee specone. OTa MHepluA ompelenser BpeMA fm JOCTH>KeHUA CUBHra 
; cM 


lm ee Ha 
m= pe =9,3-10 ceK 


- 3yech m = 4,3 r — macca NOLBYXKHOH uacTH mpHOopa; S — nomad InpH- 
| JOxKeHHA ycumun, PS = 200 I — Buemnee ycunue. Ha puc. 26 noKa3zana 
MHepUHOHHAA KpuBad XOMOCTOTO ONbITa — Ges OOpasiua — rye no ocn abcuuce 
ana pasBepTka Bpemenn 0,002 cex. B otmuune oT CpaBHUTeIbHO 3aMejieH- 
HOH KHHETHKH, OKa3aHHOi Ha puc. la, XapakTepH3yeMoli KOHCTaHTOH ai = 
_ = 0,49-10°° cw?/qun-cek, Korga wHepuMonHEli sddbexT 3ameTHO He mpos- 
| @xeTCA, B WaHHOM cJly4ae — AA ai = 0,67-10-*, wHepuMa HeCKONbKO HCKa- 
| *%aeT Havaso KMHeTMYeCKOM KpHBOH. IIpu noBpnuenun TemnepaTypbl Bpems 


Ai 


eT ety 


Puc. 3, Tonuuso6yTH1eH, Mo. Bec 7,2-108; 80°; P= 
= 80 ['/cm?; paspeptxa 0,01 cex. 


~ 


aE ER 


” pasBuTusa emopmMaliuu coxpamiaetca u upu 80° nomHocTbio yKJlafpiBaeTca Ha 
| HHeEpUHOHHOM oOTpeske Bpemeun f,,. BmMecTo XapakTepHOTO MOHOTOHHOTO acHM- 
_MITOTHYeCKOFO XOJa pasBHTHA neopmannn osly4aeM 3aMaCKHPOBaHHbI MHep- 
7 Wve XO C MpOCKOKOM ¥Yepe3 MOJIOKeHHE PABHOBeECHA B NepBOH MOJIOBMHE CH- 
_ HYCOMABI (oT 0 qo =, puc. 3) H MHOrOKpaTHOe MOBTOpeHHe TaKOrO XOfa C 3aTy- 
‘ 'XaHHeM Ha Y4acTKax CHHYCOHAbI OT 2% Jo 3 UT. 2. HH TO Ke NpH Cnase Je- 

_ bopmann Ha yuacTKax OT 7 Wo 2m uT. W. YpaBnenne AVIA pacueta onpesesmse- 
- moti XapaKTepHCTHKUM B STOM CJIy4ae NOJYYHM, YUUTbIBAaH OJHOBpeMeHHO 06a 
| ABJICHUA: JBWKeHHe MacTHHbI mpHOopa mo 3aKOHyY H3MeHeHHA HMMIYJIbCca u 

'pa3sBuTHe ynpyrot Aecdopmauu oOpasia Mo ee KHHETHYeCKOM 34KOHOMEPHOCTH. 
| Tonysaemoe IipH 9TOM ypaBHeHne 


S 
¥ ay ab 


hae cee 


xx = (PS — mx) (Xm — x) (4) 


“WlerKO MHTerpupyeTcs, eCIM, ympollad, 3aMeHHTb JeHCTBHTeJIbHbI KMHETH- 
ee MexaHu3M (2) MOfebHDIM KebBHHOBCKUM (1): 


pees ei PSs (5) 
comar—in5/D; 1 = 0E; k = ES/b = PS/Xn}j 

% = Ces’ + Cre + Xm, 12 = — 
a yaa cnyuaa B?/4m? < k/m 

% = Xm(1 —e—* cos 64), y= as or pi eee (7) 


Cootuomenue (7) BnomHe COOTBETCTBY €T 9KCIEPHMeHTAIbHOM KPHBOM, NO- 
IYYeHHOM Ha puc. 3, mpeycTaBrsromeli CuHycouLy c yOpiBaronlen aMnIMTy Lol 
H KOseOaHHAMU, COBEPIIaeMbIMH OTHOCHTE/IbHO MOMOKEHHA PABHOBECHA X;7. 
‘“Vickomyto xapaktepucTuky KMHeTHKH 1 ~ 1|/a1 ompezeHM H3 NepHosa 3aTyxa- 
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B ‘BP ree 
fie 4m? ripe © 


(6) 


3 SE SL 


HHA aMmuIMTy Apt 1/y (ra61. 2) uu NepHopa cHnycoupE T = 2n/6 = 2,6-10-* cex. 
Tlonyyenuyto B STHX pacueTaX | MbI IpHHAMaeM B KayeCTBE BEIMYHHBI, Taroulen | 


Ta6Oauna 2 


SO} PacueT KOHCTAHTHI Q1 WIA NOMM3OOyTHIeHA, 
Mom. Bec 7,2-408; 80°: P = 80 T/cm? 
ast : Bpema B MM Ha foto 13 26 39 
; OTKMOHeHHe OT paB- 
HOBeCHA BMMHadoto 13,5 10 4,9 
{ 40 y:10? B 1/MM wKaJBI 
~ BpeMeHH 6,4 AA 
= 
35} Yop 02:10 cex; a1==0,13-10°cm?/qun-cex 
30 MIpHOWKeHHOe 3HAYeHHE XapaKTepHCTHKM M3y4aeMOH KHHe- 
yp THK. Takoe pHOmWKeHHOe COBMayeHve XapaKTepHCTHK, BBI- | 
5 ” , mae. i] 
a7 ge  “IMCueHHBIX 110 (1) (yn) uw no (2) (a,), n= 1/a1 ReficrBuTenb- 
ee eae HO JWIX KOHeYHOM cTaqHH Mpolecca pa3BHTHA 9/1aCTHUeCKOH 
T NeopMalluv, 4TO HM ObIO MpOBepeHO pacueTHBIM NlyTeM;Ha MHO- | 


Puc. 4. 3anuen. POUMCIICHHBIX IpHMepax Kak ObICTPOH, TaK HW Me[JIeHHOM KHHE- | 
MOcTL a,oTa6co. THKH. OfHakoO IIpH 3TOM HeEOOXOMMO MOLYeEpKHYT, 4TO a JeH- 
RWTHOH Temmepa- CTBHTCJIbHO ABJIN€TCA KOHCTAHTOH Mpotecca pa3sBUTHA Aeop- | 
Type MallHH, Tora Kak 1|/y HeMpepbIBHO YOBIBaeT H JIMWIb B KOHILE 

? mpowecca NpHOIMxKaeTCA K 3HAYeHHIO A. 
XapakTepucTuKa 1 OOHAPy2KMBAeT CIeMMPMUHY!IO AMHEHHYIO 34BMCHMOCTH | 


1 
asd OT OOpaTHOH aOcOOTHOM TemMepary phi a (ra61. 3, puc. 4). 


TaOauna 3 


SaBUCHMOCTb Q, OT TeMNepaTypbl AA nowMuso6yTuseHa, 
Mog. Bec 7,2-108 


iG 10 20 30 80 
ay, eMe/mut-cex 0,49-40-° 0,25-40-4 0,48-40- H997 109 not 
Mucruty? dusuyecko xumuu Iloctynua1o 
Akajemuu Hayk CCCP 28 III 1961 


UHMTHPOBAHHASA JIMTEPATYPA 


ue APG B.Upanopa-Uymaxkosa,Il.A.Pe6uuge , JAH, 81, 239 (1951); Koma. 
mMYypH., 18, 429, 450, 682 (1956); Yen. xum. u TexHosor. nnienOe: cOopH. D i 1957, 
cTp. 146; Zs. phys. Chem., Sonderheft,1958. 7 W. Kuhn, O. Kiinzle, A. Preisis- 
mann, Helv. chim. Acta, 30, 307, 464, 839 (1947); R. D. Andrews, N. Hofman- 
Bang, A.V.Tobolsky, J. Polymer Sci., 3, 669 (1948); A.V. Tobolsky, J. Am. ¥ 
Chem. Soc., 74, 3786 (1952); R. D. Andrew S, Ind. Eng. Chem., 44, 707 (1952); 
B. Gross, Koll. Zs., 134, 2—3, 65 (1953). 


8&6 


JTornagn AkagemMun nayr CCCP 
1961. Tom 139, Ne 1 


TEXHHYECKAA PH3HKA 


E. M. MOPO3OB u A. Bb. PPHAMAH 


; | TPAEKTOPHH TPEWIWH XPYMKOPO PA3PYWIEHHSA 
KAK TEOWME3H4ECKHE JIMHHW HA MOBEPXHOCTH TEJIA 


(ITpedcmaenexno akademuxom I. B. Kypdrmoeoim 19 XI 1960) 
in OKCTpeMaJIbHbIe H BaPHaMOHHbIe MPHHILHMbI WIMpOKO MpHMeHsAIOTCA @’) 
| B TeOpuHu yipyrocTu u MmiacTuynoctu. Hactosulaa pa6ota aABiAeTCA MONbITKOM 
_ opMyiMpoBaTb NoAOOHbIi MpHHUNN WIA paspymienua. 

Kak M3BeCTHO, reofesHueckad IMHMA ABIACTCH HAMMeCHbINIMM paccTOAHHeM 
MexK]y JBYMA TOUKaMH, JlexKallluMu Ha NoBepxHocTH. HaTaHyTad HUTb, CcoeyH- 
HAIOWaA STH [Be TOUKH, COBMayaeT c reosesHyecKOH JIMHHeEH WM HAXOANTCA B CO- 
CTOAHHM yCTOHYMBOrO paBHOBecHA, T. €. He HMeeT TeCHJCHILMH CABHHYTbCA M0 
NOBEPXHOCTH B CTOPOHY, H MOTeHILMaIbHad HEPA STOH HATH MHHHMAJIbHA. 
CorjacHo mpuuuuny [epua mpu oTcyTcTBuM BHeIIHHX CH TpaeKTOpuA TBUXKy- 

_ mleHca 10 MOBepXHOCTH TOUKH OMMCHIBaeT reosesuyecKyl0 JIMHHIO. 
Ilonaraa, 4TO pa3spyilieHve Tea TOJKHO TIpOMCXOLUT Mp HavMeHbrIel 3a- 
_TpaTe paOoTbl Ha pasBUTHe TpellMH, H YUMTbIBAA YKa3aHHble CBOMCTBAa reoesH- 
4eCKHX JIMHMH, HWKe MPHHATO, 4TO BbIXO], TPeULMHbI Ha NOBePXHOCThb Tela (T0- 
BepXHOCTHAad TpelllMHa) pacnomaraetca MO OOOGMIEHHOH reosesHuecKOH JIMHHH 
_ Ha JlaHHOM reoMeTpuueckoH MoBepxHOcTH. 

OjHaKO TpaeKTOPHA TPeMLMHbI HE MOXKET OMpeeATbCA TOMbKO PopMon Mo- 
BePXHOCTH Tela. OHA 3ABMCHT (MOMMMO He YYHTHIBACMBIX 3,eCb PakTOPOB, Ha- 
IIpHMep CTPyKTYPpbl) TakKe MU OT HallpsA*KeHHOrO cocTosHuA. JA yueTa BIMAHHA 
HallpAKeHHOFO COCTOAHHA Ha TOJIOX%KeHHE TPeLIMHbI IpHMeM, YTO J/IeEMeHT JVIH- 
HbI TPeMMHbl OMpeyesAeTCA MpONsBeseHHeM JIMHeEMHOTO 3JIEMeHTa NOBepXHOCTH 
Ha HeKOTOpyio (yHKMI0 [, 3aBHCALLyIO OT HallpxxKeHHOrO COCTOAHHA B OKpecrT- 
HOCTH JaHHOTO JMHeMHOrO 3eMeHTa MOBepXHOCTH Tela. Torga Awa cTalMoHap- 
- HOrO cayuad ypaBHeHHe TPelLHHbI ONpesesAeTCA MHHMMM3alHeH Cueqyroulero 
> dyHKiMoHaa: 

— 
L= \ i (u,v) VY E+ 2Fo’ + Gu"? du, 


uy 


_ rye UW, UV — NOBepXHOCTHBI€ KOOPAHHATHI, ONpeleAIOulMe MOIOHKeHHeE TOUKH Ha 
MOBepXHOCTH TeJia. 

SKcTpeMaiu sToro dyHKWMOHaa oMnpesensioT (*) oOoOuleHHy10 reofesu- 
YeCKYIO JIMHHIO Ha MOBEPpXHOCTH C HEKOTOPOM MeTPHKOH, OMpeseMeHHOM COOTHO- 
IleHHeM 


; 


assent, 0) (Edie 2 dikdo 4G does 


VisMenenne HallpsxKeHHOrO COCTOAHHA BMeueT 3a COOOM H3MeHeHHe MeTPHKH 
MpOcTpaHcTBa, a CleOBaTebHO, H BUA TpaeKTOPHM TPeuMHBI. 
Jia onpeyenenua Buga dbyHkKuHH f MO%KHO MpeANIONOKUTb, YTO MPH Xpyn- 
‘KOM paspymenuu f MpomopuMoHambHa HavOOJIbUIMM HOPMaJIbHbIM Hallps2KeHHAM 
(I Teopua mpounoctn) uM ZecbopmMannam (II reopua npounoctnu). IIpopepka stux 


 -TMOIOxKeHHH IyTe€M COMOCTABJICHHA PaCUeTHBIX WH IKCIECPMMCHTAaJIbHbIX CJLY4aes 


pa3pyLIeHHA LaeT yOBMETBOPHTEMbHBIe pesyJbTATHI. 
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1. HarpyxeHHe KOHYCa NOCTOAHHHIM NO AAUKHE KOHYyca 
KpyTAWUM MoMeHTOM. Ecau yHkunA f(u, v) = K o, = 2kM/nu'sin® 6 
(He YUHTbIBAd BJIMAHHA KOHYCHOCTH Ha HallpAxKeHHOe cocTosAHHe), TO (pyHKILHO- 
Han L umeeT BUY 


ig =| dl BE sin 0-0 an, 


uy 


OTKya ypaBHeHHe TpellMHb! Oy eT 
u = uo sin’ (2u sin 9), 


re W, U — KOOpAMHATHI TEKYLeH TOUKM Ha NOBEPXHOCTH KOHYCA, MPeACTaBAAIO-. 
ULHe COOOli COOTBETCTBEHHO pawMyC W3 BePLIMHbI KOHYCa M YTOu BAO Mapa- 


Puc. 1. Manom konvuecKoro oOpa3ia pH kKpy4eHHu 


nea; 9 — TouOBMHa yrJia Np BepumMue Konyca. Haj}puc. | moKa3an paspyieH- 
HbIM MIpH KpyyYeHHu KOHHYeCKHH OOpasen. KonTyp TpeulHHbI MocTaTOUHO YHOB- 
JICTBOPHTeIbHO COrlacyeTcA C MOJYYeHHBIM pacueToOM. 

2. WnmockocTb ocna6nenHa KPYrOBHM OTBeEpPpCTH eM 
panhyca a. Ilo KoHuTyYpy oTBE PCT Me hmecC Ti BiEe Patras 
menue p. Oynxuuan f = kor = kpa?/(x? + y?). Hayano Koopgunat ix, y 
B WeHTpe OKpyxkuHocTH. DyHKUHOHaT OyreT 

Xe 

L - ‘ A VF 72 
—_ ap! te ef GX; 

xy 

OTKya ypaBHeHHe TpelluH Oyler 
Y= Ox 

Tlogo6Hoe xpynkoe pactpeckuBanne B pasMasbHOM HalipaBsIeHHu HaOsIOMAeTCA 
Ha lpaktTuke. 

3. TlonymamockocTp HarpymexeHaA CKUMAWMeH CO- 
cpehoTtTovenHonw cunoh P BHanpaBaAeHUuH ocH xX. Ha- 


waslo ee nana x, Y BTOUKe MpHnoKenua cua. ipwHuman f = ke, = 
x 


= hu cE nowyuuM dyHKwuonam L B Bue 

Xe 

: ea 

eencpeyl ee oe a 

x4 

OTKya ypaBHeHue TpellHHE! OymeT 
Yes). 
B 9TOM Culyuae TpelllHHa COBMasaeT C HallpaBJeCHHeM CHJIbI, UTO TaKxKe NOL- 

TBepKLaeTcH IKCMePHMeHTAJIbHO. 
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4. B uacTHOM cJly¥ae OJHOPOAHOrO Ha MOBepXHOCTH Tela Hallpsx*xKeHHOrO 
coctosHua f(u, v) = const, u TpelliHHa coBMagaeT c OObMHOM reojesnueckoli 
jiMHHeH Ha MoBepxHocTu Tea. HanpuMmep, Avia WHIHHApMyecKOH NMoBepXHOCTH 

0 OYAYT BHHTOBBIe JMHMM, OKPY2KHOCTH HM IIpsAMble OOpasyronqne. OnpiT JaerT 
Bce 9TH BHAbI TpaeKTopuli paspymenua. Ilpy KpyyeHun WHIMHApMyecKUX 06- 
pasiloB TPpaeKTOPHA TPelIMH MpH XpyNKOM pa3pylIeHHH UeT NO BHHTOBON JIH- 
HHH C BbIXOJOM Ha NpsMyto OOpasyroulyi0. Ilo BHHTOBLIM JIMHHAM MpOHCXOLUT 
PaspylieHHe MpaMOPHBIX WHIMHIPOB pH JelicrBuH OOKOBOrO aBJIeHUA, OCe- 
BOM CHJIbI HW KpyTatero MoMenTa. TpaekTOpua TpellHuH B WHIMHApHyecKHX TOH- 
KOCTCHHBIX TpyOax MIpM AelicTBHH BHYTPeHHerO AaBJIeHHA Takxe COBIaaeT 
c reofesuyuecKuMH JMHuAMU (°). 
B ape TpeulMHbI ULYT NO AyraM 
Goubuiux Kpyros. Ha puc. 2 no- 
Ka3aHoO pa3pyllieHve cTaJIbHOrO 
ecbepuyeckoro pezepByapa (°). 

_ OynopogHoe HalpsxKeHHoe co- 
CTOAHHe Ha MOBepXHOCTH KOHHYe- 
cKoro oOpa3siia pu ero Kpyyennn 
MOxeT ObITh JOCTHTHYTO Mpus0%xKe- 
HMe€M KPyTslero MOMeHTAa, IIpo- 
HOpluuoHalbHorO KyOy paccTos- 
HHA OT BeplumMHbE! KOHyca. Torga 
TpaeKTOpuA paspyWieHua OJDKHAa 
cOBlaaTh C reojlesvyecKOu JIMHU- 
2H Ha MOBepXHOCTH KOHYyca, OMH- 
bIBAaeMOH ypaBHeHHeM Kulepo. 

_ Ha nmaockoh nopepxHocTH Tea 
{pH OHOpoAHOM HallpsoKeHHOM 
SO0CTOAHMM reoesH4eCKHMH JIMHH- 
AMM ABJIAIOTCA MpsAMble. OnbiT u 


; Puc. 2. TpemHHbl B wWape mpH paBHoMepHOM 
DacyeT MOKA3bIBalOT, UTC B 9TOM pacTAxKeHHH Ha ero MoBepXHOCTH 


Qlyuae CeTKa TpelHH COCTONT H3 
OTpe3KOB IIPAMBIX JIMHHH. 


| Ilpu paBHomepHom AByxOcHOM pacTsxKeHUM Ha NOBepXHOCTH OHOpOAHOTO 


4 USOTPOMHOFO NosyNpoctTpauctBa, cormacHo Teopuu I pudputca, BoKpyr Kax- 
{OU OOpasyr1oulelica MpAMOH TPelIMHbI DJIMHLI C BOSHUKAeT HeHAlIpAKeHHAA OO- 
facTb C MuomagbIo nopsqKa xc?/4. Orciona cmekyer, YTO TPeNLHHbI NOIKHEI pac- 
TONaraTbCA Ha OllpeZeeHHOM]paccTOAHHN pyr OT Apyra Mu YTO B CHsTy CHMMET- 
PHM ceTKa TpeUlHH JOKHA COCTOATL H3 MpaBHJIbHbIX MHOTOYFOJIbHUKOB HM 3a- 
MOJIHATb BCIO NOBEPXHOCTb Tak, YTOObI HallpsxKeHHA PaBHOMePHO CHHKAJIUCb 
Ha BCceH MOBepXHOCTH NOJyMpocTpaHcTBa. 

M3 BO3MOXKHBIX CHCTEM reowesHyecKUX JIMHHUH peasusyeTcA TaKaa CHCTeMa, 
OTOPad YAOBNeETBOPAeT YCJIOBHIO HAMMeHbIUeH JIMHbI WepuMeTpa pu OxBaTe 
qanOobuieH, BO3MOXKHOH TO ycJIOBMAM pa3pylieHHa (CHATHe HalipsAxKeHHi), 
iouragu. Hanpumep, mpu ycrasocrupix paspyIeHuAX TPaHMllbl TpellMAbI 
TpeqcTaBaioT coOoli OKpyxHOCTH Kak KpaTuaimMe (u30lepHMeTpuyeckne) 
THHMU, OXBATHIBAIOMIMe HaHOOJbIyIO MOWalb paspyuieHHusa. 

Kak H3BeCTHO, IJIOCKOCTb MOXKHO PaBHOMePHO 3allOJIHHTb Ce€TKAaMH [lapai- 
(@IbHbIX JIMHUU, IWeCTHYFOJbHUKOB, KBapaTOB U TpeyrowbHUuKoB *. Js THX 
feTLIpex clyuaeB JOA NepHMeTpa, NPUXOAAMatca Ha eCAHHHILy OXBATLIBAeMOH 


4 
IouayM, OyeT COOTBeTCTBeHHO: — (2a — paccTOAHMe Mex ly MapadJeNbHbIMU 


4d 
|| * [aa npaBHbHbIx MHOTOYTOAbHHKOB, 3aMOJHAIOULUX MIOCKOCTS O23 3a30p0B, HM@eM —— nN = 


2n 
= 2d (n— 2) wiH m= Ap? PAC m — yUCHO CTOpOH MHOPOYTFOJIbHHKa; fl —BO3MOXKHO 4H- 


MO CTOPOH, CXOMAIMMXCA B OMHOM TouKe. OTcioxa BUAHO, YTO yCOBHIO m — eloe, yOBeTBO- 
£ 
IOT TOMbKO n = 3, 4, 6. 
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(oid 
— B TO BpeMax Kak 110 [pudputcy oTHOUIeHHE 


4 
Vs "Wao? 


8 1 
OJIXKHO ObITb mopaAyKa eg por CpaBHenue 3TUX BEJIHMYHH MOKA3bIBaeT, ITO CETKa KBa’ 


Opt! 
TpellHHaMhH), aie 


JpaTOB HU TpeyrOuJIbHHKOB OKA3bIBaeTCA CIMMIKOM YacTOH — TpelLMHbl B STOM CILy 
yae IIPOXOJAT M0 B3AMMHO OCaOJICHHBIM HEHAlIpAKeCHHBIM 30HaM,H, CJIeEOBaTeb 
HO, BO3MOKHAA C€TKA TPeULMH MpescTaBsaeT co6oh wH60 HaOop MapasebHbId 
JIMHUM, M60 CeTKy MpaBHJIbHbIX WlecTHyroupHuKoB. Ha6mosatoulasca Mpamo 
yrOJIbHad CeTKa MOBepXHOCTHBID 
TPelHH, BePpOATHO, MOABMHeTCS 
MOcJeAOBaTeJIbHO — CHaYama oc 
HOBHbI€ [apaJIJIeIbHble TPellMHbT) 
a 3aT€M Ha MOJY4HMBINMXCA , MON} 
cax MaTepHawia B BHe BTOPH4HOrC 
apdekTa (pH HelpepbIBHOM pocTé 
HallpAKeHHH, HallpHMep OT Harpe 
Ba, IPH ycaqKe) BOSHUKAaIOT TaKKE 
TapaJJIeIbHbIe TPeUlMHbI, HO Tep) 
MeHIUKYIAPHbIe K OCHOBHOH Tep 
BOHAaYaIbHOH CceTKe TpenlHH. Ta 
KHM OO6pa30M, B TOUKe CxoOja He: 
CKOJIbKUX TPellHH (Tpex, pexe ue! 
ThIpexX) YYrOJl M@exKyY TpelllHHaMy 
JlomKeH GbITh 1H60 90° (umn 180°)| 
Puc. 3. Tpemuust Ha nopepxuocta 3emau npH ee tH60 120°, uTo paHee 6pim0 Nosy! 
Be ae yeHO H3 YCJIOBHA paBHOMepHoOr 
CHMKeHHA HalpsxKenn (°). 
A6comoTHbiit pa3Mep CTOpoHbl AYeHKH WeCTHyYTOMbHUKa OPMeHTMpOBOUHe 


| 

2 

MOxKHO YCTAHOBUTb, eCIM MpHHAT cormacHo Tpuddutcy, to c = 4 ET/aS, 
rye E — Moxyas yupyroctu, T — nopepxHocTHoe HaTsxKeHHe, S, — Hanpaxel 
HHe B MaTepHasle, pH KOTOPOM MpOHCXOAMT, XpyiKoe paspymenne. CooTsercrT 


BeHHO, PpaccTOAHHe MEX Jy MapaJWIeIbHbIMU TpellMHamMu OyfzeT ET/Sx. 
CeTKy TDpellMH B BUJe WeCTHYFOMbHUKOB WIM MpAMOYFOJIbHUKOB MOXKHO Ha 
Ol101aTb, HalpuMep, MIpH pacTpecKuBaHHH MOBepXHOCTH 3eMH (pc. 3), aaH 
COBBIX H3JeIMH, WTyKaTypKu, SeTOHa, MaCJIMHOM KpaCKM Ha KapTHHaXx 4H T. TT 
TakuM O6pa30M, MpelO*wKeHHbIM MeTOA NO3BOAeT paccuvTaTb tbopMy Tpe 
ILHH QI pala cyuaeB XpylkKoro pa3pyWeHHA, YTO MO*KeT NpHHeEcTH Mpak| 
THYeCKYIO NOJb3Y Tp BEIOOpe MeTOAOB YCHJeEHHA WeTaiH. OCHOBHBIe OrpaHyy 
YeHHA STOTO MeTOZa 3aKTONaIOTCH B JOMYWeHHH CTalMOHapHOcTH (Hey4eTe 
KHHETHKH) Ipomecca HB Hey¥eTe H3MCHCHHA HallpsAxKeHHOTO COCTOAHHA Ip 
MOABJICHHM WM pasBUTHM TpellMHEl. 

BepoaTHO, MOryT ObITb pasBUTbI TaKxKEe H Apyrve MeTObI yyeTa HallpsxKeH 
HOrO COCTOAHMA, HallpHMep TpeOoBaHHve MAKCHMyMa CKOPOCTH pesaKcallun Ha 
IpAKeEHNH pM TpellMHOOOpasoBaHHH (dTpeLMHHaA pesakcallua» B OTMMUHE 
OT T1acTH4eCKOH pewakcallHn). : 


Se ee 


Tloctynuuio 
16 XI 1960 


HWUTHPOBAHHAA JIMTEPATYPA 


110. H. Pa6otuos, C. A. Wectepuxos, T[lpuxa. marem. u mex., 21, B. 4 
(1957). 7? JI. M. Kauauos, Teopua monsyyectu, 1960. 3 A. A. Hapwmun 
IImactuynoctb, 1948. 4B. HW. CMupuos, Kype spicmeit matemaTuKu, 4, 1953) 
° A. Hagan, IWacruunoct u paspymenue TRepabix Ten, 1954. § Z.Wasiutynsk i 
Rozprawy Inzynierskie, Ne 10 (1954). 
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; Hoxaayge Akafemun nayr CCCP 
r 1961. Tom 139, Ne 1 


TEO®HSHKA 


y b. A. AHJPEEB 


rPABHUTAWHOHHbIE AHOMAJIHVH ®AS WH W3O0CTA3HA 
([Tpedcmaeaeno axademuxom B. B. Ilyaetixunoim 25 IT 1961) 


3a nocneqHMe rogb B psye paGoT coBeTCKUX HM 3apyOeXKHBIX YYeHBIX paccMaT- 
‘PpuBasica BoTIpoc 06 u30cTaTHYeCKOH KOMMeHCaluu 3eMHOH Kopp. I]pu 9TOM He- 
PeEAKO BBIBOAL O CTeMeHH U3OCTaTHYeCKOH KOMMeHCaNMN palona Jematotcs Ges 
‘HeEMOcpeACTBEHHOTO UCMOMb30BaHHA U30CTATHYeCKHX AHOMAIHH (BbIUMCIeHHe 
‘KOTOPEIX, KaK H3BeCTHO,— eNO TpyHOe M He BCerfa OcyMeCTBHMOe pakTH- 
“4eCKH), MO cpeyqHeH HHTeHCHBHOCTH aHOMamuH Waa, MonycKax, 4TO cpeqHue 
‘BHaueHHA TeX M Jpyrux aHOMaMi B Mpesemax 3HaUMTeIbHEIX TO MnomalHy 
PaHOHOB JOKE! GbITh OM3KH Mexyy co6ol (*~*). 

_ Bonpoc 0 coorsetcTBuv aHoMamui Daa u H30CTaTHYeCKUX PacCMaTPHBAJICA 
‘MHOrHMA UccAeqoBaTenamu. B. Boyn (°), a BnocnexcTBuu B. XelicKaHeH H Jp. 
(°) oTmeuanu, 4TO 3HayeHHA M30CTaTHYeCKUX AHOMANM MOUTH He 3aBUCAT OT 
'BBICOTHI H JOBOJIbHO MaJIO OTMMUAaIOTCA OT AaHOMaIUuM Daa B paBHHHHbIX palouax 
‘M B TOPHBIX pallOHax JIA CTaHILMH, pacnONOKeHHbIX HWKe OKPyKalouleH MecT- 
'HOCTH; [JIA CTAHIMH 2Ke TOPHbIX PaHOHOB, PaCIIOJIOMKEHHbIX BbILMe OKPyxXalollen 
‘MecTHOCTH, aHoMamuu Dax 3HauNTeMbHO Combe H30cTaTHYeCKUX. C. B. Excees 
'yKa3ai, 4TO aHOoMamuu Daa AMHeHHO CBA3aHbI C BLICOTOH CTaHIMM HaOsmOje- 
‘HMA HW 3aBHCAT, KpoMe TOrO, OT cpesHelt BEIcoTHI paliona. V1. J. )Konromosuy (°) 
MoATBepAM HasM4ue NosOGHOro posa cBA3H aHOMalHi Daa Cc BHICOTOK MA 
KOHTHHEHTAIbHBIX HC rIyOMHOl 1Ha Mops Avia MopcKux cTanuMH. C. B. Escees 
4) u E. H. Jitocrux (°) cpa3b anoManuit Pasa c BLICOTOH HM pacxOxKeHHe AX C H30- 
icTATHYECKUMHM NMOCTABMIH B CBA3b C PerHOHA/IbHbIM XapakTepoM Ms0cTaTHYeECKON 
‘KOMIeHCallHH. 

.. ABTOpOM HellocpefcTBeHHO UccefOBaHa KOPPeJIAWMOHHAA 3aBHCHMOCTb 
Agr — Ag; or h, rye Agr — anomamua Daa, Ag; — anomMasua usocTaTuye- 
ekaa, 4 — BbICOTa TOUKH HaOsIOJeHHA Ha KOHTHHeHTe WIM rayOuHa WHA MOL 
TOUKOH HaOsoeHua Ha Mope. Vcxoguble aHHble ObWIM B3ATbI H3 H3BeCTHOM 
eBomku B. Xefickanena (1°). Brio ucnomb3s0BaHo 2210 KOHTMHeHTAJIbHbIX 
eTaHIHu 10 TeppuTopusam Ces. Amepuku, 3an. Esponni, Adpuku u Mugun. Ilo 
}Okeanam ucnomb30BaHo 596 cTaHunii — B OCHOBHOM j\aHHBIe cbemoK ®. Be- 
fiuur-Melineca (14). VW3ocrarmueckad aHOoMaIMa Opaslacb BbMHCIeHHOH, Kak 
MpaBuso, Mo cucTeme Xelicopya npu rmyOune KomMencauMn 113,7 KM 4 JMB 
B H€MHOFHX CJlyuaax, KOFa COOTBETCTBYIOWUIME JaHHbIe OTCYTCTBOBAJIM, — 0 
eucreme Spu — Xelickanena mpu MoulHocTH 3emHOH KOpbi 30—60 KM. 3aBu- 
CHMOCTH UCCuIeOBaacb MyTeM HaHeceHua 3HayeHuU Agr — Ag, B Bue TOUeK 
Ha KOppeJIAWMOHHYIO Auarpammy. Ha puc. 1 moKa3aHbl— OTJeJIbHO JIA KOH- 
| THHeEHTa H JIA OKeaHa — OCHOBHBIe OO1ACTH KOPPeJIALMH, 3aKJOUaIOUIMe CBBI- 
fie 98% TO“eK KOppenAUMOHHOM AMarpaMMbl (M300paxKeHHve KaxKAOH TOUKU 
KOPPeIAUMH HeEBO3MO2%KHO IPH LaHHOM MaciiTaOe pucyHKa). Kpome rpaHul 
OCHOBHOM OGIACTH KOPpeNALHH 3/eCb 2%Ke MOKAsaHbI CpesHHe MHA STO! 0O- 
| aa IIpHOMKeHHO COOTBETCTBYIOINIMe JIMHHAM perpeccHH, MOCKOJIBKY OTCJb- 
Able TOUKN KOppeALMOHHOM AMarpaMMbl rpylMmApyortcs, Kak IpaBUJIO, JOBOIbHO 
SHMMeTPHYHO OTHOCHTeEbHO 3THX CpeHUX JIMHHH. 
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Kak Buyum, pa3Hoctb Agr — Ag; uMeeT TeCHy!0 KOppeJIAIHOHHY!0 CBAS 
ch. Jif KOHTHHCHTAIBHBIX CTaHUMH mpu A > 1,3 KM, a TakxKe IA BCX OKea- 
HUYeCKHX CTAHIMH 3Ta CBASb OKa3bIBaeTCA JIMHEMHOH WM XapakTepu3yeTCA HH- 
TeHCHBHBIM BO3pacTaHueM pasHocTH Agr — Ag, C YyBeuMYeHHeM BBICOTHI MIA 
KOHTHHCHTAJIbHBIX CTAHIMH WH MeHee HHTCHCHBHBIM YMCHbINeHHeEM TOM Ke pa3- 
HOCTH IIpH YBeIHUeCHHU TIyOMHI JHa MOPA MIA OKeAHMYCCKUX cTaHILMn. IIpu 
BricoTtax 0 < hk < 1,3 KM JIA KOHTHHEHTAJIDHbIX CTAHWMM JIMHeHHAA KoppeJlA 
IIMOHHAA CBA3b HapyllaeTCA, NpHueM cpeqHAA BeMMUMHAa pasHocTH Agr — Agr 
TlOUTH Ha BC€M 9TOM HHTepBale HMeeT HEOOJIbIUIMe OTPUMAaTeIbHble 3HaYeHHA. 

TIpu A = 0 cpequaAA BeMYHHa pa3HOCTH 

uae CTAHOBHTCA TOJIOMKUTeEIbHOM, TaK UYTO B 

MHTepBasle BbICOoT O—5O00 M Ona MeHseTCH 

mpuMepHo Ha 65 Mra. HanOonpumme mosio- 

XKHTEJIbHbIeE 3HAUCHHA CpeHeH BeJIMYHHED 

pasHocTtu Agr — Ag; OTMeuaIoTCA MPH MaK- 

CHMAJIbHBIX BbICOTaX pembeda (40 275 Mra 

upH h = + 4 Km), a MHHUMAJIbHbIe OTPH- | 

WaTeJIbHble — pH MaKCHMaJIbHOL TutyOnHe | 

mua okeaHa (go — 130 mra npu h= 

= — 8 km). | 
TlonopuHa WMpHHbI MOsOCI, XapakTe- 

PH3ylolleH OCHOBHYIO OOacTb Koppeus- 

uwHH mMexiy Agre— Ag, u A, cocTaBa Aer 

ix KOHTHHeHTa 100 mraz, Ia OKeaHa 

70 Mra. Jucnepcwa aHHEix oOycoBsleHa, 

T10-BHJHMOMY, YCJIOBHAMM pesmbetba (cM. 

BbIle BbIBOLbI B. Boyu u B. XelickaHena), 

a TaKKe, HeECOMHeHHO, H KoseOaHHAMH 

IJIOTHOCTH TOPHBIX MOpox B paHoue cTaH- 

WH HaGJIOJeCHHH, Tak U4TO CpeqHHe 3Ha- 

yeHHa pasHocTH Agr — Ag; JA KOHTH- 

HeHTa €CTeECTBEHHO OTHOCHTb K cpeqHelt 

IMOTHOCTH Topo smuTocdheppr (2,7 r/cm?). 
- B lpeleiax 3HavHTeIbHbIX 0 TIoWaly 
Puc. 1. Koppensuvonnas cpa3p pasno. PaHOHOB HaOmogaoTca 3Hayenua Agr — 
CTH aHOMaJIHi CHIbI TAKeCTH Maa H H30- Agi, Nnolayaroulwe pu OJIH3KHX 3HadeHH- 
CTaTHYeCKHX C BbICOTOH pembeha Wit sx h Kak B BePXHIOI0, TaK UH B HYKHIOIO: 
rowers ()¥ ¢ mySuHoll aH® 2° onosHily nowiockt OcHOBHOH oGaCTH Kop- 
cTH Koppensnun, onperenennne no PeAAMH. Ilostomy, Nomb3syaAcb MpHBeseH- 

OobUIOMy YHCy ToueK HBIMH AHalrpaMMaMy, OKa3bIBae€TCH BOSMOK- 

HIM JWIH PpaHOHOB, B Tpeflemax KOTOPbIX 

BBICOTHI pebeta MCHAIOTCA B CpaBHHTeJIbHO Y3KOM HHTepBasie, OBObHO Ha- 

@KHO [pelyraqaTb BepoATHOe cpeqHee 3HaueHHe pa3HocTH Agr — Agy, 

a 3Had cpefHee 3HaueHHe Agr, MOXKHO IpeflyraqaTb cpemHee 3Haue- 
Hue Ag. 

B kKauecTBe NpHMepa paccMOTpHM paliOH HeHTPasbHOM uacTH MeLHAKOBOrO 
mato Bocrounoh AntapkTuybl, MepeceyeHHoli B 1956—1958 rr. reodbusuyeckuM 
mpodusem 2-H uv 3-i AntapKTuueckumu skcnequuuamu CCCP (4). Mexpy cTaH- 
muamu Komcomoupekas u Tlontoc Hegoctynuocru storo npodusa (1000—2000 km) 
BbICOTAa MCHACTCA B Ipenemax Bcero 3600—4000 M, cocraBsaa B cpeqHem 3800 M. 
CpefHee 3HayeHve aHomamui Agr Aa STO uacTH IIpousia COCTAaBIAe€T OKOJIO: 
+ 20 Mrul. OTO sHayYeHHe MOXKHO CUHTATh 3aHWXKEHHBIM IIPOTHB COOTBETCTBYIO- 
Wero CpeZHel MIOTHOCTH KOpeHHEIX Topo (o = 2,7 r/cm®), nocKombKy B 3TOM 
palione Hay KOPeHHbIMM NopoyamMu uMeeTcA cOH bla (6 = 0,9 r/em*) moul- 
HOCTbIO B CpeHeM OKOJIO 2 KM. CoOTBeTCTBY1OINad NOMmpaBka JIA MIOCKO- 
Mapa NeNbHOO COA MOLMLHOCTHIO 2 KM HM TWOTHOCcTHIO 1,8 r/cem? (o = 2,7—0,9 
r/cm*) coctapnaet + 150 mra (oKpyraenno). Urax, ucnpaBnenHoe 3HaveHne 
Agr 6ynet + 170 mrut. Pasnoctb Ags — Ag, npu h = 3,8 km no Hatemy rpa- 
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if 
a cocTaBJIdeT B cpeqHeM + 250 Mra, T. €. BeposTHOe cpeqHee 3Hay¥eHHe Ag, 
B TOM palione coctaBuT 170—250 = — 80 mrua. Takum o6pasom, B eHTpasbHBIX 
palionax AHTapKTHJbl BEpOATHO HaJIMYHE HHTCHCHBHbIX OTPHUaTeMbHIX H30- 
CTaTHYCCKUX AHOMaIMH. Takoro pola aHOMaIMH HaGORaloTCA Ha OTIe/IbHbIX 
yuacTkax Adpukanckoi uv MuguiicKxot natdpopm (1°). 


JIleHHHrpalcKHi TOpHbI MHCTHTyT Tloctynusio 
um. IT. B. []mexanosa 16 XII 1960 


WHMTHPOBAHHAA JIMTEPATYPA 


1G P. Woollard, Intern. Geophys. Year Bull., Ne 17 (1958). 1G, ING Sime Ge 
kos, T.E.Jlasapes, Undopm. oon. Cos. antapxt. skcn., Ne9(1959). 3 B. A. Mar- 
HuuwKuH, Tp. Wucr. pusuku Semau, Ne 11 (178) (1960), 40.1. Copoxtusn, 
O. K. Kona patTpes, 10. HW. Aspcwk, Bectu. AH CCCP, No 3 (1960). 5’ B. BO. y vi, 
Msoctrasua, 1936. ®W. Heiskanen, F. Vening-Meinesz, The Earth and 
its Gravity Field, 1958. °C. B. Epcees, Hayun. 3an. JIbBoBcK. MOMMTeXH. HHCT., cep. 
reoges., Ne 1 (1949). ® HW. 0. Kourowaosnn4, Tp. Uucr, teoper. acrp., B. II] (1952). 
#E. H. Jiwcrux, Tp. Teopus. uncr. AH CCCP, Ne 38 (165) (1957), 1° W. Heiska- 
men, Ann. Acad. Sc. Fennicae, 51 (1939). 440. A. Benuur-Meiinec, Ipaspumerpn- 
ueckne Ha6loqeHua Ha Mope, 1940. 
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Aoxnaagn Akanqemuu wayr CCCP 
1961. Tom 139, Ne 1 


XHMH fl 


Yuen-Koppecnonjent AH CCCP K. A. AHAPHAHOB, B. H. CABYUWIKHHA, 
C. A. FOJTYBLLOB u B. A. UAPCKAS 


O TEPMHYECKOH KOHJEHCALLHH JMXJIOPCHJIAHA 
C XJIOPBEH30JIOM 


B uTepatype OTMeyasocb, YTO Np TepMuYeCKOli KOHJeHcalHH AuXxOpcH- 
ava C XMOpOeH30/I0M OOpasyeTcs C BbIXOOM OKONO 30% (1) deHuAqHxOpcH- 
aan. Ilpv usyyeHHu STO peaKUMH HaM yJlanocb ycTaHOBUTb, YTO B3auMOselicT- 
Bue JUXJOPCHIaHa C XMOPOeH3OJIOM MIpoTeKaeT cmo*xKHO. Hapsay c o6pasopann- 
2M (eHHIAUXMOpCHaHa NO peakILHH 


‘ H2SiCle + CgHsCl > CgHsSiHCl, + HCl (1) 


AMeeT MECTO TaK2Ke 3aMelileHHe BTOPOrO aTOMa BOLOpOAa y KpeMHUA Ha (beHHIb- 
#y10 rpylilly; Hapsyly c 9THM Mp BLICOKUX TeMIepaTypax, Ip KOTOPbIX MpoBo- 
JMTCH TepMM4eCKad KOHJIeHCAILHA, CeOBaO 
MKUaTb HOBOH peakiluH — 3aMelleHuA aToMa 60 
soON0poza y KpeMHUA Ha aTOM Xopa. BemencTBue 
!aKOFO COMHKHOTO MpoTeKaHHA Mpomecca B IIpo- 
(yKTaX peaKIIMM, OMHOBpeMeHHO c (beHHIN- 
WIOPCHIaHOM, MIpHcyTCTByIOT Menu AUXOp- 
‘MlaH, eHHITpUXNOpcHsaH, OeH301 UH TpH- 40 
JIOpCusaH. 

Kak Moka3aIM Halll MCCJIeqOBaHHA, BbIXO] 
‘POMYKTOB peakKILMH 3aBUCHT, B MepBylo oue- 
eb, OT Temnlepatyph. M3 puc. | BuHO, 4TO 
BIXOL deHusigquxsopcuiaHa BospactaeT JO 20 
eMilepaTypbl nopszKka 640—660°(onTuMambHaA 
eMiepatypa Aa peakuuu 1), nocruraa 41,7%; 
[PH STOM BEIXOZ cdbeHHJITpUXNOpcusaHa BO3pa- 
TaeT yo 18,3%. IIpu qanbHeliem noBbIMeHHH 
eMIlepaTypbI NO 700° Brrxon dbeHuIyUXTOpcusa- $50 600 a0 
a cHuwKaeTca Jo 12%, Torya KaK BbIXOL de- — 
AITPUXIOPCHIana MpOMOIRKaeT BOSpacTaTb Puc. 1. 3aBHCcHMocTb BEIXO,a Mpo- 
qocturaet 26%. OfHOBpeMeHHO Ip NOBbI-  ayKToB TepMH4uecKoi KoHLeHCaLMH 
eHMM TeMMepaTypbl BEIXO, Aucbenuquxnop- 1 Bee nail a Pad vied 
iaHa BHayane BospactaeT (0 12,4% MpH cic) a Cag mabe ey 
30°), onHako mpu 700° on nagaeT Jo 2,5%. is ; - 
OTH OOcTOATeILCTBA CBHMeTeIbCTBYIOT 0 
JOTeKAHHM C BOSpacTalollel CKOpOcThIO peaKUMN ANXMOpCHaHa C XNOpbeH- 
\IOM, MOSTOMYy-TO B MpofyKTaX peaKWMH CHaH WIM XJOpCHaH MpakTuye- 
‘HM OTCYTCTBOBAJIN, a BHIJeCHHA BONOpONa Mp Pa3sO*WKeHHH OHOTO AUXJOP- 
ana He OOHapyKeHo. 


Boizad ——> 
Go 
Ss 


‘TakxKe MOOOUHLIX PpeaKIHH XJIOPHpOBaHHA THAPHAXNOpCHNaHOB: 
H2SiCl, -- C.sH;Cl — HSiCls a CgHe (3) 
’ 
CgHsSiHCle + C.gH;Cl 7 CegHsSiCls + CgHe. (4) 


BnowiHe BepOATHO, 4TO 4aCTb (PeHHITPUXNOpCHaHa OOpasyeTcx MO CxeMe 
HSiCl3 ++ CsHsCl — CegHsSiCls + HCl. (5 


Cxopoctb peakuuit (3), (4) u (5) BospacTaeT 3HAYHTEIbHO ObICTpee, UCM CKO: 
pocth peaxiuu (2), uv mpu 680° cKopocTH oOpasoBaHHA PeHMJITpuxsopcumane 


CTAHOBATCA OJIM3KMMH. 
O6paso0BaHve TpUXJIO pCHaHa U PeHHATPUXNOPCHNaHa BPA JM MOKeT ObITE 
OObACHeHO HHBIM IyYTeM, HalpHMep peaKIMAMH JHMCMpONOpUMOHMpoBaHHA 


2H2SiCl, > HSiCls + HsSiCl (6 


WIM pa3sJIOwKeHNA WMXJOpCHana 
3H2SiCly 4 Si + 2HSiCls ++ 2H2, (7) 


Touno Tak Ke OOpas0BaHHe OeH30/1a TpyAHO OObACHUTb HHBIMH CXCMaMH pe 
aku, vem (3) u (4), HanmpuMep, 3a CueT NMpomHsa XMOpOeH3O/a B BOCCTAHOBU: 


% 
40 = 
: oe 
30 30 a 
t I 
Dd 
20 S 20 vk | 
8 3 xo 
3 q iS ise 
2 70 10 I 
x m* 
lex 
21 39 60 111CEX, V1 V2 1/73 MOR. 
—— a—> 
Puce. 2. 3apucumMocTb BbIXOfa MpOkyKToB Puc. 3. 3aBHCHMOCTb BBbIXOa Ipo- 
TepMHYECKOH KOHJeHCaHH OT BpeMeHH TYKTOB TepMH4eCKOH KOHJeHCalHH OT 
KoHTakTa. /—CgHsSiHClo, _II—CGHSiCls, MOJAPHOTO COOTHOMeHHA WUXOpCH- 
TT E— (Cels)oSicl jaHa K xJlop6en3ony (a). I — 
CeHsSiHCl., JJ — CeHsSiCls, J J— 


(CgHs)2SiCls 


TeIbHON cpeyze. Hamu Obi MpoBeLeHbl OMbITLI NUpOMu3a XMOpOeH30ua, B KOTO: 
pbIX BbIXO] Gen30/la He MpeBbNuam 9% (Mupomus B cpegze BoZopona) u 2,2% 
(1MpOuIH3 B Cpeye cHlaHa) MpoTHB 55—60% B OMbITaX MO HOy4yeHHIO PeHMITM' 
xJlopcHaHa. O He3HayHTeIbHOH powH MpoweccoB MupomH3a Mpu NOJyYeHHEY 
(eHHWJIJUXMOPCHaHa CBUeTeIbCTBYeT TaKKE MAaJIbIM BbIXOX BbICOKOKHMAULU 
IIpOLyKTOB — KYyOOBBIX OcTaTKOB (2—4%),. 

Ha puc. 2 pwBexeHbI SKCMEPHMeHTAaJbHbIe JaHHble 10 3ABHCMMOCTH BbIXOJO 
(eHMITUXMOpCcHMana, (PeHMJITPHXMOPCHaHa H AupeHuAUXMopcHmaHa OT Bpe 
MeHM KOHTAKTa, Ha puc. 3 -— OT COOTHOMeHHH pearnpylOUlHX KOMIIOHEHTOB 


Z Orage YCIOBHAX CYMMApHbIii BbIXOL STHX COeAMHeHUM cocTaBuAe 
4,6%. 


OKCHTeCPUMECHTATBHAgZ | 4 actTS* 


Il. Kongqencanua AuxNopcuaAanac xn0p6eH3020M 
CMecb pacueTHbIX KOJIMYeCTB JMXJOpcHaHa M XsOpOeH30/la M3 Kalledb 
HOH BOPOHKH, OX/1a7KaeMOH CYXHM JIbJOM, NofaBalacbh B KBaplleBy!o TpyOKy 
JMaMeTpoM 24 MM, jWWIMHOH 75 MM, CHaG>KeHHy10 9IeKTpoodorpeBoM. IIpoyyKTs 
peaKUMH KOHJCHCHPOBaJIHCb MOCeFOBATebHO B BOJAHOM XOJIOMWJIbHHKe, 10 
BYUIKe, OXJIaKACMON NbOM, M JIOBYWIKe, OXNaKMaeMolH cMecbIO CyxXOl eq 
aieToH. Jlo Havana onbita TpyOKa MpofxyBaslacb TOKOM cyxoro aso0Ta. Pa3yee 
HUC KUIKUX NPOLYKTOB peaKIMH OCYULECTBIAIOCh MOCpeACTBOM peKTHDUKAaLH 
B TpH cTaqun. Buauae Ha KU3KOTeMMepaTypHOM HacaOuHO KOJIOHHe 3i=peKTHB 


* 2 
B skKcnepHMeHTabHOH 4yacTH NpHHATH yuactue C. A, IInatonopa u T. A. Kaouxosa. 
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“HOCTbIO 37 T. T. OTOMPasHcb HeMpopearupoBaBUIMit AUxXMOpcnman (T. Kun. 8— 
10°) u Tpuxnopcunan (T. Kun. 30—32°). Jlanee ocraToK peKTudunUpoBasica Ha 
CTCKIAHHOH HacaOuHOH KOMOHHE adbpekTuBHocTo 26 T. T. npH aTMocibepHoM 
panrenny ¢ oTOopoM OeH30Na (T. Kun. 78—80°), xmopG6eH301a (130—132°), 
‘exniquxsopcutana (180—185°) u denuntpuxnopcunaya (192—199°). Ky6o- 
BbIM OCTATOK pa3roHsJIcA pH OcTaTOUHOM JaBeHuH 10 MM Cc BbIeeHHeM ocTaT- 
‘Ka PeHMITPUXOPCHaHa MU TakxKe Tupenumpuxsopcumana (T. kum. 146—150°). 
CocraB poOMexyTOUHEIX (ppakuNit paccuuTHIBaJIcA MO COsepxaHMIO B HUX XsOpa. 
Pe3yJIbTaTbl IpOBeAeCHHBIX OMbITOB WaHbl B TAGs. |. 


wl 


| 
‘ Ta6b6auna 1 
f 


Tepmuueckast KOHJenCannaA xOp6eH30sa Cc AHXJOpCHJaHOM 


fea ~ 
.3/e crea ee é ae 
Bae ne T ES ae OrTHomwenne Si) oe ee uate ee eT SE 
S| .3 aes EB" | 8°] HSich |*o if : 18 a hg 
! Zo a Eeucod., On ORS OniGlt Adee & deuua-|peuua- | Wude- Sas 
| Se RS ES Cc ok of Fea % se | TPHXsop- Genser u- TPM- | HHIAH-| X x 
ae Bs |E2 “Ebi sn ony ae ae 
ee 
aN 
Be 2150560570] 1440| 40 | 1:4,4 | 87) 24,4 | 26,4) 20,2 | 6,41 1,4 |2;5 
2144} 50) 580—590 | 140] 39 eal 81 2,0 BORO eee Ss: 8,3 Dig) |) ates 
3 30 | 37} 600—610] 96! 36 06 Da Hom Ome 4,7 6,9 12,0 
* 4/36)| 43} 600—630| 120] 38 Agi eal 66 ig 34,0 | 30,3 Lie Baten || “A 
| 88 |197| 640—650 | 420] 37 AeSu0) PHS PM te DOO Ate ial O30) yO) || ee 
| 6|54} 66),660—670 | 200] 39 He 145 25,4 I9,0 | GO, O ono tte ted od 
|g 41 | 48} 680—690 | 150! 39 ihealaal 87 16,1 6352) P2cronle alae Bl Bedl 
') 8] 41} 47| 700—710| 140} 36 Aa 0 83 o1),.6 62521 | PEIRCE 25,47 ro eee () 
9} 33} 75) 650—660 | 174] 39 Ae 20) 104] He onpegenanca| 33,0 | 16,9 | 12,4 |2,7 
40 | 30 |104| 650—660 | 210} 39 (ieroye dle alt AIAG MT 65 » 1B 4 AAS i all aloes || 
41 | 53} 64) 600O—610} 108) 21 Ate 90] » » LOR 7 Tinah aol antes 
42 | 30! 38} 600—610} 168) 60 Adc 61] » » P45) 8) 12 at 3.4 
13 30| 38|,600—610 |}300|111 | 1:1,4 | 59] » » 20,5 |.16,6 | 7,0 |4,4 
‘-e * Bplxog rasooOpasHbix MpOAyKTOB peakwuN cocTtaBaserT 70 Mon. (0,75 Mom. % B MepecueTe Ha cHWaH). 


> 2,.PasnomwxeHuHe xnO0p6en30N7a B cpexe BOROPoORa. 
'B onmucannyro Bble peakiMOoHHyIo Tpy6ky mpH €00—650° nogaBanacb cmecb 
Xulop6eH30/1a H BOMOpOAa B TAKOM COOTHOWEHHH, MPH KOTOPOM KOHIeHTpauns 
XMOpOeH30a COOTBETCTBOBAIa KOHICHTPaluH ero B OMbITaX MO cbeHuMpoBa- 
HMIO 2uxJopcunana. IIponykTbl peaKUMH KOHJeHCHpOBaMcb aHasoru4Ho nm. |, 
M M0 OKOHYAHHH OMbITa CMecbh pasrOHsAach Ha KOMOHKe 3epeKTHBHOCTHIO 26 T. T. 


€ BbIJeeHHeM OeH30N1a HU XMOPOeH30ua (cM. TaOuI. 2). 
; TaOauuna 2 


Pasnomenue xjopOeH30u1a 


t 3arpys-| Xs 
. Ka i BIXO MpOAYKTOG 
= femal] Cropocr® | Ceopoct® | ruapu-| ,, | gon. [Brews | Busck, | pens a 35, 
xXs0p- ere: ane xe yg. [Onbita, | KUT aaa npoayK- | --- TRADE EBED fo 
; 6eH- | na, n/uac w/aac ew OC) Cues, » CCK) OB, T 
2 |sona,r ie MH e l Se 
i 6eH3 JI eae 
& 
s 1 54,0 3,6 — — 650 132 Stl OO 8,0 80,0 
2 | 48,0 3,6 aa — 650 120 40 46,0 9,0 197,0 
De iZaRo — 2,0 iil 600 66 37 2540 Par 89 ,0 


OPPaeIaoxeHve XTOPGOeCH3ZO0NaA B NPHCYTCTBAK CH 
jaua. Cuan momyyasca Ipn B3aMMOJeHCTBUM TpHSTOKCHCHIaHa C MeTaJIJIN- 
YeCKMM HaTpueM mpu 80—85° (?) uw B TOKe cyxoro asoTa (2 w1/4ac) NofaBasca B pe- 
akuuoHHy10 TpyOKy mpu 600°. M3 KanenbHO BOPOHKH MofaBasicA XJOpOeHso.. 
TlpoxykTsl peakuuu coOupasH B NpHeMHUKAaX, OXJaxKAeMbIX JbJOM H CMeCbIO 
alleTOHa c CyXHM Jbgom. Ta3006pa3Hble MpOAYKTH peakUMH MpoXxoAMIM yepes 
2 MOByUIKH C pacTBOpOM Meo4H. CMecb 2KHKUX MPOLYKTOB peakUMM pasroHuA- 
Wacb Ha KOIOHKe atppeKTUBHOCTEIO 26 T. T. C BbIeMeHHeM OeH30Na HM XMOpOeH301a 


(cm. Ne 3 Ta6a. 2). 
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4. ][ucnponopuuvoHupoBaHue AuxNOpcuaan a. Bpe 
aKWMOHHY10 TpyOKy mpu 650° B ToKe cyxoro asorta (4 JI/4ac) NoxaBasica AUXOp- 
cuuiaH. [lpoxyKTbl peakIHH KOHJCHCHPOBaIHCh NOCeOBATeIbHO B TpeX JOBYLI- 
KaX, OXJlaxK[aeMbIX COOTBETCTBEHHO JO Temuepatyp — 40°, — 80°, — 180°. 
Tagoo6pasuble MpOLyKTE! peak MpoxoAusM yYepe3s 3 MOBYLIKU C THTPOBaHHBIM 
pacTBOpOM UleO“n H cOOMpaluch B rasoMeTpe. 


AV EMome smn. 


Jiucn PONMOPUHOHHpOBaHHe AHXJOPCHaHa 


Bpixof NpOAYKTOB peaKWHH Ha B3ATHIT 


Stasi a Go 
/ ves Er 33 : . & Sane uxXOpcHsaH, Y 
MM | BSE |B5s.| ¢ [8 s [Es (Ss5- AUX0p % 
Ante aba Gade g/a& ya ayaa ailite is = H- Tpu- yeTbIPex- By S 
; Sieus CROs eto} e585 Bey aaes Gane xO: eres KPEM~- | XJIOPMCTBIH 
MeO |OESR|Roo |EROSIMNZOCIM KES] cuaan |cunan | kpemnui | HHH | Bomopog 
| 
1 A516 4 600 60 AD Wee O | Ace eel le) S05 AEG: she) 
2 39,0 4 650 | 150 Ad 36 (O08 926 2a 28,0 2150 2,4 


* ComepxKaHhe BOZOpORa B rasooOpasHHIX MpoOmyKTaX peakuuHn cocTaBaAneT 1% unu 0,01 r-Mon. Ha 
TMOJ, ZHXTOpcHMaHa. 


KonjeHcaT, CoOpaHHblii ipu Temnepatypax — 40° nu — 80°, pexTudunnpo- 
BaJICA H AHAH3NpOBaJICA AHAJIOTHYHO ONHCaHHOM Bbuue MeToguKe. IIpopzyxt, 
coOpaHHbIli mpH Temnepatype —180°, oOpa6aTbIBasICA BOJHBIM PacTBOPOM IIle- 
NOUN, U ONPeeANOCh KOJIMUECTBO BHITeTHBUIerocd BOWOpoRa (TaGu. 3). 


Toctynusio 
22PP Tet 96a 


HWMTHPOBAHHAS JIMTEPATYPA 
1A. Jl. Metpos, B. A. Wonomapeuxo, F. B. Og a6aman, HAH, 126, 


1009 (1959), 73C. WH. Kaemennuxona, EF. Mo Pry aeainer a od. ee osknromse 
CKHU, MKIT®, 27, B. 8, 1645 (1957), 
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Tornxagn Akagemun sayx CCCP 
1961. Tom 139, Ne 1 


XHMH $1 


39. A. BJIKOMBEPY, Tr. E. 3AHKOB 
M 4eH-KOppecnoHyeHt AH CCCP H. M. 3MAHYQ3JIb 


OKHCJIEHHE n-BYTAHA B TA3OBOH VW DKMAKON PASE 


| SHauHTeIbHbIe MpeuMyliecTBa WwKuAKOdasHoro oOKucMeHua H-OyTaHa (!,%) 
‘lO CpaBHeHUIO C raso*asHou peakuneh TpeOyloT CpaBHUTebHOFO H3y4eHHA Me- 
‘XaHH3Ma IIpolecca B ras0BOH HM %KHAKON (base B COMOCTABHMbIX yCOBUAX. Co- 
TlacHo BEIcKasaHHOl H. H. Cemenosnim (*) Touke 3penua HallpaBsenne mpomecca 
OKUCIeCHHA yrieBOROpOAOB B ra3scBou (ase B 3aBUCHMOCTH OT TeMMepaTypb! Hi 
JaBeHHA ONpeweAeTCA KOHKYPeHIMeH PaUKaJIbHBIX Peak: H3OMepHsallnH 
Pamukana RO; c ero nocefyioulHM MOHOMONeKyJIApHbIM pacmayqom 


| 
| 


RO’ > R’HO + R”0" yi) 
OuMONeKyAApPHOH peakitnelt RO} c ucXOQHbIM yruleBoxopoxom 
RO’ + RH ROOH + R* (2) 


 Ilpu nospiuenuu Japienud B CHCTeMe YBEMMYMBAeTCH MIOTHOCTh yrvleBO]O- 
‘pola uM HauMHaerT TpeoOafqaTb peakuua (2). Ucxoqa u3 sTHX TpemcTaBsennii 
(MOXKHO ObIIO Obl HPeAMONOXKUTH, YTO 3HAYNTebHOe H3MCHEHHE IIOTHOCTH Berle- 
(CTBa IpH Nepexoje OT ra3s0Boro COCTOAHUA K *KUAKOMY JOJXKHO ABJATbCA OCHOB- 
hoi IIPHYHHOH pasMYHH B MeCXaHH3MaXx OKUCJeEHHA. OAHAKO B ONY6JHKOBAHHOH 
‘HezaBHo paoore (“) MbI NOKagamu, UTO IPH OKUCeHHM STHMOBOrO cnMpTa Tepe- 
Bon OT %KHAKOasHoro Npowecca K razoasHOMy COMpOBORKAaeTcA CTOMb Pe3KUM 
M3Me€HeHHEM COCTaBa IIpOAYKTOB peaKUHH, YTO ero HeJb3A CODACHUTb B PaMKAax 
MpeqctaBrenuit O KOHKypeHUMH panuKanbHBIx peakunli. Ilo-BuyuMoMy, B 39TOM 
| Cayuae ONpesxenaiomlyio pob urpaeT cheunpuka %HAKOTO cCOCcTOAHHA cnupta, 
lOOyc10BeHHad, HallpHMep, HaJIMYHeM MeXKMOJEKYAPHBIX BOMOPOAHBIX CBA3e!. 
Zilia HeMOApHBIX coequHeHHU TpyHO O*KUJaTb Takoro cHeluduyeckoro pas- 
WIMUA MexK Ly 2%KUIKMM M Ta3s0BbIM COCTOAHMEM BeNLeCTBa, MOSTOMY MO2KHO ObIJIO 
ZyMatb, 4TO pa3smMuve B COCTaBe NpOLyKTOB OKuCHeHUA OyTaHa B ra3soBol H 
/RKUAKOH (aze, BEPOATHO, JOJKHO OMPeeJATLCA TaBHbIM COpasom BeHYnHO 
| MIOTHOCTH OyTaHa B JaHHbIX YCJIOBUAX. 
| Okucaenve 6yTaHa poBosusocb Ha yCTaHOBKe ABTOKJaBHOFO THIa, ONHCaH- 
|| HOW B HalIMX Mpesbiqyuux padoTax (°), CO BCTaBHbIM CTCKAAHHBIM CTaKaHOM. 
pu xuikoa3HOM OKHCIeHH B peakTop s3auiMBasocb 100 mi H-6yTaHa, KOTO- 
Pblii Ipu MomorpeBe AO TemMMepaTypbI ONbITA 3aHMMAaJI MpakTHYeCKN Bech OObEM 
peakTopa HW, ceqOBaTebHO, peakilweli B MapaX Hal WKUAKOCTbIO MOXHO ObIIO 
HpeneOpeup. IIpu razsocdba3sHoM OKHCJICHHH B PeaKTOP 3aJIMBaOCb JMUIb HeOOMb- 
moe KOM4eCTBO GyTaHa, CO3aBaBiuee JaBseHHe B CHCTeMe MeHbIIee, YeEM YHpy- 
TOCTb eFroO HacbilleHHOrO Mapa pu AanHo Temmepatype. Ananu3 npoxyKToB 
peakiluu MpousBoqusicaA XUMMYeCKHMH MeTOJaMM HM MyTeM xpomMaTorpadun Ha 
Oymare (°, °). . 

_ Kunetwueckne Kpupple pacxofoBanua OyTavda HM OOpasoBaHuA MpofykTos 
OKucneHua mpu 145° u jaBmeHuu 50 aTM. NpHBeeHbI Ha Puc. 1. Pe3yapratr 
‘ahamn3a MpefcTaBJeHbl B MOJAPHIX NpowenTax OyTaHa, NpopearMpoBaBinero 
© o6pa30BaHveM JaHHOrO MposyKTa MO OTHOMWeHHIO K Ucxo_HOMy OyTany. H3 
puc. 1 BuqHO, 4TO Mepvo HHAYKUMH Mpolecca B Tra3s0BOH (haze 3HAUNTeIbHO 


Chie 9% 


OOuIbule, YEM B AKMWNKON, a CKOPOCTh peaKIHH HO OKOHYAHHH TNepvoya HAAYKUMU 
MpakTHYeCKH OMHAKOBA. . 

OcHOBHBIMH IpodyKTaMH peaKUHH B OOOMX ClyYaAX ABIAIOTCA yKcycHaa 
KHCIOTA, MeTHJISTHJIKETOH H COXKHbIE SPUPLI yKCyCHOM KMCOTH. OHako mpu 
mepexojle K ras0Bol (baze YBeIMYMBAeTCA OTHOCHTEJIbHbIH BbIXO], TAKMX BeULecTB, 
KaK MeTHJIOBbIH CIMPT H YKCYCHBIM aJIbAeruy, a TAKKEe MOABJIAIOTCA 3HAUMTeIb- 
Hble KOJIMYeCTBA OKHCH yruiepoya H cOpMasmbyerusa, MOTHOCTbIO OTCYTCTBO- 
BaBIUMX IPH %KALKOpasHoM oKucwe- 
Huu. BudyHKWMoHalbHble coequHe- 
HUA (MKeTOH, KeTOCIUpT), OOHapy- 
*KHBAeMBIe B IPOAyKTax %*KHLKodas- 
HOrO OKHCJICHHA OyTaHa, Mpv OKUC- | 
Je@HHH B Lra3s0BOH (ba3ze NMOMHOCTHIO 
ucue3alor. 

J\ia Toro UTOObI ClelaTb BbIBOL, B 
KakOH CTeMeHH COCTaB MpOyKTOB 
okKnceHHA OyTaHa B pa3HbIX yCJO-— 
BHAX TpOBeeHuA Iporecca W3Me-— 
HAeCTCH B COOTBETCTBHM C MpemcTaB- 
J@HUAMM O KOHKYPeHIMH paukasb- 
HbIX p@aKIHH, HeOOXOMMO comocTa- 
BUTb CKOPOCTH paCXOJOBaHuA GOyTa- 
Ha 110 JIByM HalipaBJleHHaAM peakIluy 
payukana RO}. 

Bumoviek yJIA pHoe B3avMOelcTBHe 
RO; ¢ 6yTaHOM MOKeT IIPHBOJHTb K 
o6pa30BaHnto PHpolepeKucn, MeTHII- 
3TUJIKeTOHA, AHaleTUJIa, OyTHOBOTO 
ciMpTa, YKCYCHOH KHCJOTEI HU ee 
apupos. IlpoxyKtamMH MOHOMOJIeKy. 


JiApHoro paciiaga RO; ABAAIOTCA asb- 
Jlerubl, MYpaBbHHaA KUCIOTa, MeTH- 
JIOBbIH HW STHJIOBLIH cnupT, CO u COs. 
YkcycHand KuCIOTa MO*KeT O6pa3o- 
BbIBATbCA He TOJIbKO TO peakiHH (2), 
HO H IyYTeM JlasIbHeHIero OKMCJICHHA 
alleTablernfa, sABJIAIOWeroca Mpo- 
HYKTOM peakuuu (1). Sto xe OTHO- 
CHTCH H K YIJIeKHCJIOMy ra3y, KOTO- 
phi MOxKeT MOyaaTbeA B pesyJIbTa- 


SS. 


SrP RO ON FF 


g 10 20 30 40 JO yae a i 
patie Te JlaIbHeHMMIMX MpespallenHul mpo- 


Puc. 1. Kuneraueckue pane pacxogosanua AYKTOB OOeHX peakuMH. OuleHKa Jom 
H-OyTaHa WH HaKOMeHHA IpoxyKToOB OKHCMeHuA STHX BeUeCTB, OOpasylouluxca M0 
se) we ) 
1pu 145°C u napnenuu 50 ar. B #KUAKO (WHppbI KaxKIOMY M3 JBYX HallpaBJIeHuu I1po- 


6e3 WITpHXxos) H ra30BoLi (WUppbI Co WITpHxXamH) 
cpasax. A — pacxog 6ytana; Bb: 1— yKcycuas ppb) kta os ccianerpeieh NEON 


Kuciota, 2 — Mypabbiuad Kuctora; B: {— OOpa3s0M. Batuucnaa we BOB 8) 
MeTMJISTHIKeETOH, 2 — WHaneTH, 3— aueTOH, MdaKCHUMaJIbHbIX CKOPOCTeH HaKOIIe- 
4 2% eet ana Oa peda oss Pr: HUA THApPONepeKuCH, MeCTHJISTUJIKeCTO- 

— 9THlauetaT, 2 — meTumauetaT, 3 — 6yTHI- 
anetaT, 4— auetat 2-6yTaHon-3-ona; YZ: 1 — ae ane aileTaTos H OyTaHosa 
sTaHo, 2— meranon, 3 —6ytTanon, 4— 2-6y- (6e3 ykcycHoH KuCcHOTHI MU CO2), ao, 
Tawon-3-on; E: 1—CO:,, 2—CO; JK — Kak CyMMy cKOpocTeH HakonweHva 


Buses MpOAyKToOB pacnaya paquKkana RO; 

We c 

Momydaem OTHOUIeHHe =" HM MpHHMMaeM, 4TO STO OTHOMEHMe ONpexenAeT H 
1 2 


OO yKCyCHOK KMCAOTHI H COz, o6pa3ylouluxcaA 0 OHMOJIeKyJApPHOMY IlyTH. 

flomb3syicb WaHHbiMH Ta6a. 1, B KOTOpO NpHMBeLeHLI BeMYHHEI W, H We 
IIA BCeX MpOMYKTOB *KULKOPasHoro MW PasodasHoro OKUCMeHHA OyTaHa, erKo 
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IGHHTh H3MCHEHHE Hall paBJeHuA Npowecca mp Nepexoje OT KXUAKON *a3sbl kK ra- 

| 2 e Wo e 

30B0H. Jina *xUAKOH ca3bi ei 7,8, Quin ra30Bon 1,02, T. e. cooTHOIMeHHE CKO- 
al 

| pocTreH IipH W3MeHeHHM arperaTHOrTO cocTOAHHA OyTaHa W3MeHAeTCA BCero 

B ~ 8pas. 

' ITO HaXOJMTCA B COOTBETCTBHH C MpeACTaBJIeHHAMH O KOHKYPeHIMH payuKasb- 


“HBIX peak, TaK Kak B JaHHOM culyyae KOHMeHTPauHa OyTaHa H3MeHsAeTCA 
B 6,5 pasa (oT 0,39 r/cm® B xuAKOH dbase Jo 0,06 r/cm® B rasoBo;). 


ae Sra 


Ta6auna ft 


MakcuMaJibHble CKOpOCTH HaKOMJIeHHA NpOyKTOB OKHCeHHA 
OyTaHa, oOpa3syionluxca no 6uMOMeKyAPHOH (W2) HY MOHOMOMIe- 


KyJAPHOH (w,) peakuuu paguKana RO, npu 145° 


5 
b) 

(e MakcuMasbHble CKOpocTH 

a o6pa3s0BaHHA MpoOsyKTOB 

5 TpomyKrst peaKUWHu ae ga % OyTaHa 

a peakiuH 

b, *KHAKaA dasa ra30Baa cbasa 
h \ W2 Ws We w 
' | 

; YkcycHaA KuCIOTa LTS 0,22 0,94 UFOs 
5 MeruJsTHIKeTOH i rye — 0,60 — 

Wy Tuauerua 0,70 a 0,00 = 
; Metustaletat 0,30 _ 0,50 — 

OTusalerat 0,85 —— 0,50 = 

Bytusauetat 0,45 — 0,15 — 
i BytTaHou 0,30 — 0,05 — 
‘. Kerocnupt 0,14 — 0,00 oe 
4 Tuqponepekucb 0,15 — Oe4s — 

| Mypappunas KucvioTa _ 0,10 -- 0,20 
AleToH —_ 0,10 — Oats 
ry Auetaubyeruy, — 0,05 = 0,40 
{i PopMaupyeruy, — 0,00 = 0,06 
Z MertaHou — 0,10 -- 0,14 
Stanon ~ 0,20 —- 0,25 
’ CO — 0,00 — 0,70 
i COs 0,45 0,05 loi ipod 
, he 

i Mrore 2 0.2 "6539 | 0,82 4,26 | 4,16 
| We/Wy fits: i 2 


> PaccmatTpuBad 3TH pe3yJIbTaTbl COBMECTHO C J[aHHBIMH, MOMYYeHHbIMH pH 
OKUCIeEHHH STHMOBOrO cmupTa (*), MOXKHO CeNaTb BLIBOL, YTO pasM4He B Mexa- 
‘HU3Me KUAKOasHoro u rasctasHOro OKUCJICHHA OPraHH4eCcKUX BeIeCTB OMpe- 
JleNAeTCA HE TOJIbKO BHEIIHHMM MapaMeTpaMM CHCTeMBI, HO MH crelud@uyeckKHMH 
CBOHCTBAMH CaMOFO OKHCJAIOMerocaA BeLLeECTBA B KAKO cpase. OKkucmenue OyTa- 
Ha B 9TOM aciekTe MpeycTaBsiaeT COCOH NpuMep peakUHH, B KOTOpOl cnenHpuKa 
HKULKOMasHOrO COCTOAHHUA OKUCMAIONEFOCA BELLECTBA MpaKTHYECKH He CKa3bIBa- 
css a OKUCNeHve STUMOBOTO cnupTa — NpHMep peaKUMH, MexXaHu3M KOTOpO;s 
BaBUCHT TaBHbIM OOpa30M OT cMelwMpuyeckuX CBOUCTB CNMpTa B %*KHKOM 
COCTOAHHH. 


VWuctutyT XHMHueCKOH (PH3HKH Tocrynuno 
Axkajemun HayK CCCP 30 III 1961 
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Jloxuangn Ankagemun mayr CCCP 
1961. Tom 139, Ne 1 


XHMHA 


10. fF. BOPOAbKO wu uien-Koppecnonyzent AH CCCP A. K. CbIPKHH 


ME)QKMOJIEK YJIAPHOE BSAMMOJIEHCTBHE TETPATHAPOSYPAHA 
C XJIOPHCTbIM BOROPOROM 


MerojaMu CHe€KTpOB KOMOHHAILHOHHOrO pacceAsHHA UM ylipyroctei Mapa panee 
ObIIO MOKa3aHO, YTO MexK Ay UMeTHJOBLIM a9c:pupom u HCl oOpas3yerca Boyzopoauan 
CBA3b, IHPH¥eM SHTalbiua OOpas0opanua AH = —7,4 kKad/MOJlb, 9HTpPONUA 


AS = — 289.e (1). 


B uactosmlei paOoTe M3y4eHbI CMeKTpbl KOMOMHAWMOHHOrO paccesHHA UH 


MHppakpacHoro MOPOWeHuA CHCTeMbI TeTparnyzpodpypaw — HCl mpu pasa 


Puce. 1. OSulwi BUA MpHOopa AIA HacpIMeHHA 
TeTparHypopypaka XJIOPHCTHIM BOLOpOsoM H 
TeMMepaTypHOH KroBeTbl. 1 — CocyA WIA HacCbI- 
WleHHA, 2— KIOBeTa C HCCJIEAYEMOH 2K UAKOCTHIO, 
3 — jproaposcKul Kowkyx, 4 — BxoL H BBIXOL 
Ais ra3s006pasHoro a30Ta, 5 — HalpaBsaro- 
lant TpyOKa, yMeHbilaolulad TemmMmepaTypHblit 
rpayHeuT 


HbIX TeMMepaTypaxX M KOHILeHTpallH- 


ax. Terparufpodypau 3 H3BeCTHEIX | 
SPUPOB HMeeT HAHOOJIbIIHH DUNOb-- 


HbI MoMeHT (uw = 1,71 JI) (?), mo9To- 


MY MOXKHO OXKNLATb OOpasoBaHusA 
TIpOuHOH BOOposHOH cea3H. Crek- 


Tpbl KOMOHHAWMOHHOrTO paccexHHuA 


u3y4¥alucb Ha chekTporpade MCII- 
51 c cborosekTpuyeckoH pernctTpa- 
wueli. Cxema mpHOopa via Hacplile- 
HUA TeTparugpobypana ra3z000pa3- 
HbIM HCl uw ontHuecKaad TepMocTaTH- 
pyeMas KioBeTa NOKa3aHbl Ha puce. |. 
Kouuentpanus HCl B pactsope om- 
peleasacb B3BelIMBaHHeM lpHOopa 
WO MW Mocne Hacpiujenusa. Ilocme uero 
pacTBop MepeqapiuBasica B OMNTH- 
yeckyio KioBeTy. V.- K. normomjenue 
HCCJIELOBAIOCh Ha CieKTpoMeTpe 
UR-10. Koxnmextpanuax HCl B stom 
ciydae onpesqeiadacb MpAMbIM THT- 
poBaHuem. 


Onpitbt noka3aJIw, 4YTO HanOowee YYBCTBUTCJIBHBIMH K Me@*KMOJICKYJIAPHOMY 
B3AHMOJICHCTBHIO ABJIAIOTCH CHMMeTPH4HOe WH AHTHCHMMeTPHYHOE BaJICHTHbIe 


2 O 
KONeOaHHA Ppytibl C* \cC, YacTOTbl KOTOPHIX HaxogaTca oKoNo 914 u 
{070 cm™! coorsetctsenHo (3). []pu HacbitleHuH XJOpHCTbIM BOAOpOROM TeTpa- 
ruqpody pana B ciiekTpe KOMOHHAILMOHHOLO paccedHUA NocweqHero HaOmoLaerca 
YMeHbIIeHHe MHTeCHCHBHOCTH JIMHHM Cc “acToTOH 914 cm~+ wu NOABAeHHe HOBO 
WMpOKOH AMHMM OKOO 870 cm! (pyc. 2). HoByto auHM cieyeT OTHECTH K 


~ O 
CHMMETPHYHOMY BasIeHTHOMY KONeOaHHIO TpyinEl C%~ SC, BO3SMYIeHHOMY B 
pe3sylbTaTe OOpa3so0BaHHA MOJIEKYJAPHOTO coeMHeHuA 


3aBHCHMOCTb MHTerpasbHOH HHTeHCHBHOCTH MHHH C Ay = 914 cm~! or KOHUeHT- 
pauuu HCl noxasana ua puc. 3. Mo ocu opaunat ormox%KeHa BeAMYHHA OTHOLIe- 
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Hl HHTePpaJIbHbIX MHTeHCHBHOCTeli wnHuit J 914 cm~1/J 1030 cm-!. Sto m03B0- 
HO CPaBHUTb Pe€3yJbTATHI, MONYYeHHbIe MPH HECKOMbKO OTAMYHHIX 3HAYeHHAX 
CHEKTPaJIbHOH WMPHHbI wWletH cneKTporpada. JIunuac Av = 1030 cm7! BpiGpana 
‘B KavecTBe «BHYTPHMOJeKYJAPHOTO CTaHapTa», MOCKONbKY ee@ HHTCHCHBHOCTh 
‘M wacTOTa MaJIOYYBCTBUTEIbHbI K B8aMMOJelcTBMIO TeTparugpodypana c HCl 
(cM. puc. 2). 3aBucumocTb unTeHcuBHOCTH HMHUM c Av = 914 em~ or Temiepa- 
| TYpbl WoKasana Ha puc. 3, 43 KOTOPOrO BHO, 4TO B CHCTeMe TeTparuapody paH— 
HCl temmepatypupili xox unoili, yem y HHAMBUyasIbHoro TeTparuspodypana. 
TO OObACHAeTCA, N0-BH_MMOMy, 
| cMemeHHeM paBHoBecua B CTOpoHy 
| OOpasoBaHua KOMIIeKCOB Cc TOHH- 
[te Temlepary ppl. 

| 


Tipu wachiuyenuu tTerparuypo- 
“@ypaHa XJIOPHCTHIM BOOpOOM 
BB cCieKTpe H.-K. MNorMiowleHua 


| NOABJIAIOTCH MBE HOBIE MOJIOCHI 
oKoo 882 1 1052 cm~, orHocamne- 
}CH K BO3MYIIICHHBIM B pe3syJIbTaTe 
oOpa30BaHuA BOMOpOmHOH cBaA3u 
| CHMMeTPHYHOMY H AaHTHCHMMeTpHs- 


}HOMY BaJICHTHBIM KoueOaHuaM 
q O 
erpyunb C7“ \c (puc. 4). Yse- 


vureHve kKouWenTpanuH HCl B 
_pactTBope TeTparuypody pana (B Ka- 
“yecTBe pacCTBOpHTeseH UCHOb30- 
“BaJICb H-reKcaH u CCla) BpI3bIBa- 
“eT yBelH¥YeHHe HHTeHCHBHOCTU 
(/ HH3KOUACTOTHBIX KOMIOHECHT UH 
_YMeHbINeHHe —BbICOKOYACTOTHEIX. 
‘Tloppimmenue Temnepatypsi of 0 Jo 
150° mpuBogxuT K O6patHomy abdexk- 
“ry. Bee 3TO NOKasbiBaeT, YTO HO- py 9 
7 


‘ CnekTp KOMOHHalHOHHOrO paccesHHA 
Bple MOJIOCbl OTHOCATCH K koOUJIe- TeTparuyzpopypana 


i C 
OaHuaM rpyntbt Die B cmek- 

'Tpe HaOmofaetcaA Takxe fomoca ordoujeHux c yacToToli~ 2360 cm! 
‘Mumpunon Avi,~300 cm~!, KoTopad cooTBeTcTByeT KoeOaHuAM Mosekya HCI, 
"yuacTBYIOULAX B oOpa30BaHHH MOJIeKyJIApHOrO CcoeqMHeHHA. 

_ Ilo TemmepatypHoll 3aBHcHMOCTH MHTerpabHOH WHTeHCHBHOCTH  MOWOCHI 
‘c v = 914 cm~ onenenbl u3MeHeHua SHTaIbNuH (AH), sHTponun (AS) u cBo- 
OomHoi sHepruu (AF) pv oOpa3s0BaHHH MOJeKYyJAPHOrO CoeMHeHUA TeTpa- 
ruspodypana c HCl. Oun oxa3anucb cooTBercTBeHHO paBHbimu: AH =— 11,5 + 
“+2,5 xxan/Momp, AS = —32 +6 9. e., AF ~—2 xxaan/monb. Wuntepecuo 
| CpaBHUTb NOMyueHHbIe B HACTOAIeH padoTe pesyJIbTaTbI C HEKOTOPHIMM H3BeCcT- 
‘HBIMM JIMTepaTypHbIMH JlaHHbIMH. 

Ws ra6n. 1 Buguo, uTo Terparuzpopypan OOpasyerT HanOosee MpouHyt BOO- 
‘pomuyio cBa3b c HCl. BooGmie, supbi oOpasy1oT Somee MpouHble BOJOpoAHbIe 
CBA3U, YeM KeETOHHI. TakOii BLIBOA CueLyeT U3 TOPO, TO B Cy4ae SPUPOB Oovbue 
M3MCHeEHHe SHTAJIbIIMM, OOIbINe CMeIeHHe YaCTOTbHI BaJIeHTHbIX KOeOaHHi 


Vx__y B CTOpOHy HU3KUX YaCTOT. YKAaxKeM, YTO OM€HKa MpOYHOCTH BOOpOHOH 


| CBA3H MIpoBOsNTcA MO 3HayeHMIO SHTaIbMMM. “To KacaeTcd M3MeHeHHA 
CBOOOMHOH SHeEprHu, TO OHA ABMAeTCA [pyro XapakTepucTUKOH, oMmpeye- 
‘Haroulell KOHCTaHTy paBHOBeCHA, KOTOpas 3aBMCHT He TOJbKO OT SHTAJIbIIMH, 
| HO u OT SHTponuH. Tor cbakT, 4TO C OMHUMH H TEMH 2Ke MOJeKyIaMu SPupbI OOpa- 
yloT Govlee MpouHbie BOAOPOAHbIe CBASH, YEM KETOHBI, H€ MO2KET ObITh OObACHEH 
a3IMUMeM B JHMOIb-HMOMbHOM B3aHMOJeHCTBHH (MOCKObKY [sq <Uxer)- 
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Taonuua 1 


AH, Avy__y, CM? T. 293 
Cuctembl eee X—H p, A , 
Anerou + xaopodopm (*) —4,2 Os 9,69 
+ xmopomopm (°) —2,5 
-_ xmopodopmM (°) —3,3 
++ xmopoopmM (7) —2,7 
-- qelirepo-xopomopm (**) Visa Gi a0 
+ muppow (°) Yo—-YNH=—140 
+ enon (°) Yo —YOH=—200 
Aunetuaxaopug + HCl (2°) Yo—-YHCI=— 80 2,40 
TLudbennaitik 100 pomeHoH +- HIG (24) —6,0 Yo—YHCI=—106 5,08 
Terparugpopypan + HCl —11,5 Yo—YHC]=—526 Tigh! 
Jlumetusospili adup + HCl (?) —7,4 Yo—YHC]=—486 1,29 10 
JlvaTHIOBbIi sdup = HCl (??) Yo—YEHCI=—435 1,16 9,53 
T nuppos (*) Yo—-YNH=—178 
T denou (°) Yo—YOH=— 310 
+ xsopodopmM(?*) —6,02 
-+- xsopodopm (14) —6,0 
+ xamopopopm (1) (oa) 
+ yeliTepo-x10po- | VE 10 
dopo (°) | 
IIpumMeuauHnHe,. ¥,— YacTOTa KONe6aHH Base, vy—B HHAUBUAYaAbHOM BelsecTBe, v—B pacTBOpe. 


HauivOnbITbl MOKa3bIBaloT, UTO peakinaA 
Ph\, Ph\. 
Ss 


> \eo--nas| Somes <0 
eee i. mein? 
Po ager rcis n\eesie 


7 
Ph / Ph/ 

vjleT CleBa HallpaBo. ITO C OYeBHAHOCTbIO NOKAa3bIBaeT, YTO OOPa3s0BaHHe BOJO- 

pOJHOL CBA3H C SUpoOM, HMerowHM MoMeHT 1,71 JI, IpeqnouTuTesmbHee O6pasoBa- 

HHA BOJOPOMHOH CBA3H C KeTOHOM, MoMeHT KoToporo 5,08 JI (71). Ormerum, uTo 


1 2 


5 
bof pe ones 
{ : 
Baas 
°° 3 re a vi 
NN = 
aa a 3 vi 
at? . WV 
a 
(| 1 15 
1 
if) OF POCO SECS 3) SURI ale SP sie VAVGE 
Be ae —— 


HCL 


Puc. 3. 3aBHCHMOCTb OTHOWICHHA WHTerpasbHLIX WHTeHCHBHOCTELi 

{ 913/ J 1028 aunuit KomOuHaMoHHOro paccesnua Terparuzpodby- 

paHa OT KOHIeHTpPalHH (B MOJIbHBIX JOIAX) XJOpHcTorO BO,OpoO- 

Aa (1) u Temnepatypp (2). /—nHquBu_yanbHblit Terparuzpodypax, 

I] — tetparuypopypau + HCl, Cry = 0,37, IT — Cygy= 0,38, 
IV ae Cucy = 0,44 aan 


XOTA B STOH Pe€aKUMH SHTPONHA yOLIBaeT, OHA BCE Ke CHJIDHO CMeleHa HallpaBo, 
OYCBHHO, 3a CUCT NMOHMKEHUHA SHTaIbUnU. [loTeHuMaIbI HOHU3ALMU, OTPaxKato- 
UlM€ B HEKOTOPOH CTeleHH JOHOPHBIe CBOLicTBa, Y SSUPOB H KETOHOB OUeHb O.1H3- 
KH MexKJy coOoH, HampuMmep, y aleToHa 9,69 9B, y AuMeTHOBOrO apupa 10 9B 
(°). OOpacHeHHe pa3zIM4HA, OUCBUHO, CeLyeT UCKaTb B KBAHTOBOIt IpHpose 
BOJOpOAHOH cCBA3H. 

Teopuu BoxopoxHoli cBa3M MocBamleHoO MHoro pa6oT. KBaHToBo-xumuyecKoe 
paccMOTpeHve sTOrO BoNpoca MpHHanexut Koyscony u Jlanvanpcony (2%). 
Hapsiny c o6nmHoii KoBaneHTHOT cBA3bIO (1p;), MOHHOH cocTaBraromel (rp.) 
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UUTHIBACTCH OKCOHMEBAA CTPyKTypa (\ps3), 

Char! tO 

CE H O LG, Apo 

| Ces Oe vs 

‘Tak YTO NOJHat BONHOBAA (pyHKWHA UMeeT BUA tp = Cyrp, + Corpo + Corps. 

'B oOblM4HOH AIMHHOH BOROpOAHOK cBa3u, KOra BOLOpO AameKo OTCTOHT OT KH- 

‘ClOposa, Bec CTPpyKTYPpbl tp; HEBEJIHK. Ou cocraBuae? HII HECKObKO HporenToB. 

‘Takum o6pa3oM Noulyuaerca pesybTaT, KOTOPbIt H ABAeTCH HanOosee ecTectT- 

— OObIGHAA BOAOPOAHAA CBA3b B OCHOBHOM OOyCJIOBJIeHa BaHJepBaaJbco- 

‘BbIM B3avMoyelicTBuem. Koywicon u JlaHnuaibcoH NoKa3au, YTO B cJyuae Te- 

Tpasipwyeckux sp*-opOur, Bec OKCOHHe- 

‘BOrO COcTOsHUA GOubIIe, YeM Hp uc- 900 1000 1100 cw? 
OJIb3OBaHMH YHCTHIX P-OpOUT. ITO OOb- — 

Tha nepe OObUIHM 3HAYeHHeM HHTerpa- 
a IlepeKpbiBaHHua. 

, Mbt noyiaraeM, YTO pa3ziMuHe Mex Ly 

ree WM K€TOHAMH CBA3aHO C BeCOM 

)OKCOHHEBOM CTPyKTypbl, KOTOpaa pac- 
MaTpuBaeTCA KaK KOBaJICHTHAA COCTAB- 

eee BONOPOMHOH cBpa3u. IIpu o6pa- 

SOBaHHM BOLOpOAHON CBASH ONIpeeJAI0- 

Mylo pOMb urpaeT He TOMbKO NOWsAp- 

HOCTD, HO U rHOpusUsalluA ATOMA KUCJIO- 

pona. 

OHakKO B Cily4yae OJHOTHMIHIX coe- 

—os MOJEKYJIbI C OOJIbIIHM AMNOVIb- Puc. 4. V..-K. cnekTp Morsomenua TeTparuy- 

HBIM MOMeHTOM JlaroT Oosee TIpOdHbIe BO- —_porbypana B pactBope CCly (/) (C, oa OT 

MOpOHble CBASH, KAK STO BHJHO M3 CpaB- yonb/n, t = 25°) UM.-K. cneKTp mnorsomre- 

(HEHHA rerparujpodypana (wu = 1,71 ZI, ua cucremst tTetparuzpopypax + HCl (2) 

AH =—11,5 xxan/mony) 0 quvern- (C,.4 = 0,77 momp/a, Cici — 0 ee mOnbie 

Hoporo supa (w= 1,29 I, AH = 2) 

=— 7,4 xkkan/Monb). ABTOpbl HeKO- 

TOPbIX TeOpeTHYeCKUX PadoT NPUXOLAT K BbIBOAY, YTO KapOOHMIbHbIN KUCIOPOL 

HOmKeH OOpPa3s0BbLIBaTb Ooee MpOUHble BOLOPOAHbIe cBA3H, 4YeM Sc=upHHIH (1%). 

HO 9TOT BHIBOL MpOTHBOpeuNT ZKCMepHMeHTy. 

_ B saksio4eHve OTMETUM, TO JIA OObACHEHUA OTIMUMA IIPOUHOCTH BOLOPOJHbIX 

/SBaAseH, OOpasyeMbIX KeTOHAMH H 3:UpaMA, ObLIO Obl HHTEPeECHO 3HaTb 9HEPHio UX 


CpoycTBa K MpoTony. 
_ Mockosekwit MHCTHTyT TOHKOM XHMMUYeCKOH TeXHOJOrHH Tlocrynnuio 
: 3 um. M. B. Jlomonocospa 5 IV 1961 
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XHMH fi 


5B. JI. AATKWMH, E. . MOUAJIMHA uv axayemuk HM. JI. KHYHSAHL 


KOHJEHCAUHSA POPMAJIBAErUAA C TEP®TOPOJIE®PHHAMH — ~ 
TETPA®TOPITHJIEHOM, TEKCA®TOPIIPOMMJIEHOM HU 
TPH@TOPXJIOPITUJIEHOM 


CreicTBHeM 9JIeEKTPpO*PUMbHOrO XapakTepa JBOHHOM CBA3H cTOpOsMedUHOE 
ABIACTCA, KAK H3BECTHO, UCKJIIOUHTEIbHAA JIEPKOCTh UX peaKIHi C pa3/IH4HbIMI 
HYKJICOMHIbHDIMA peareHTaMM — CIIMpTaMH, MepKalTaHaMM, AMMHAMHM, Mar 
HUMOpraHHyecKHMH CoeAMHeHHAMH u Wp. B To »%xe BpeMA THMMUYHbIe Wa yrse 
BOJOPOAHHIX OJIeEPHHOB peaKIHH C IICKTPOMUbHbIMM peareHTaMH CHJIbHO 3a 
TPYAHEHLI H WOSTOMY HCCeELOBaHbl B 3HAYMTebHO MeHbuIel cTeneHu. K Taku 
peaKkI[HAM, B YACTHOCTH, OTHOCHTCA KOHJeHCalMA C POPMabAerugoM B MpucyT 
CTBHH CHJIbHBIX KHCJIOT, KOTOPadc, B cy4ae OObIGHEIX OepHHOB, NpHBOTw 
M60 K HeIIpeeJIbHbIM CUMpTaM, HOO K 1,3-rquKOIAM WIM UX MpOH3BORHBIM — 
MeTa-MoKcaHaM (peakyua ITIpuuca): 


o 
' Trane sl ' Hom 

CH,O + HCR'=CR'R" ——> HOCH,CR'=CR'R 
; : CRR’ 


LENS 
id en Ht ' raat CH,0 HAC CRR 
CH,(OH), + CRR'=CR'R™ ——— HOCH,CRR'—CR'R" OH ——— 4 
CH, 


Ecau R’’ uw R’’’ — ranougpl, TO o6pasyroTca P-OKCHKUCAOTHI UM UX TpoHs: 
BOHBbIe, HampumMep (2): 


CCh, = CCl + CHO + HO [HOCHLCCLCOLGH|_* HOCH,CCLeUOH. 


B 1949 r. Kodpman, Paam u ap. ocyulecTBHJIM KOHJeHcallto POpMaJIbAeruyé 
C TeTpaTopsTHeHOM B pucytTcTBHu 80%-i cepHo KHCIOTHI HM NOyIMIL 
C HeOOJIbIIHM BbIXOJOM G,a-AupTOpruspakpHOByIO KHCAOTY, BbITeueHHY 
B Bue ee sTHNOBOrO stupa (7,%). B 1952 r. Max-Bu up. MoBTopuiu sTy peak 
IHIO WH NOY STHOBLIA SPUpP a, A-LMpPTOpruspakpHOBOM KUCJIOTHI C BbIXO- 
nom 20% (4). 

Ha mpumepe 1,2-nudrop-1,2-quxnopstTusiena Hamu ObINO yCTaHOBseHO, 4TC 
B 9TOM Cilyyae BecbMa 9s*pPeKTHBHbIMA KaTamusaTopamu peakiMu IIpunca sB- 
JIAIOTCA XIOPCyIbponoBad Hu dTopcysbpoHoOBaA KUCJOTHI, B TO BPeMA KaK B 
IPHCYTCTBHM CepHOH KHCOTHI PasJIMYHbIX KOHILEHTPalul peakilMaA OCyMLecTBIIE- 
Ha ObiTb He Moraia (°). [IpeqcraBasocb MHTepeCHBIM JlasibHelimiee H3y4eHHe yKa- 
3aHHbIX KAaTaJIM3aTOPOB Mt IpHMeHeHHe UX JIA pacnpoctpanenua peakuuu Ipus- 
Ca Ha pA Wpyrux ropsamenjenuplx oepuHoB. B HacTosulel padoTe HaMM CcooO- 
WlaoTcsH Ppe3syIbTaTbl TO HCCMeQOBAHHIO B3aHMOeHCTBUA CoOpMaJbseruy, 
C TeTpaTopsTHeHOM, reKcaTOpMpOnMJIeEHOM MU TpUTOp XJOPSTHJIEHOM B IpucyT 
CTBHM XJIOPCyJIbOHOBOH KHCJOTHI. 

Kak OKa3aJiocb, IpH HarpeBaHuM cMecu TeTpatTropsTHmeHa, NapadpopMadb 
Aernfla W XMOpcyIbpPowoBon KucroTE Zo 100° mpoucxoquT KoHJeHCalua 10 06 
leit cxeme peakuwuu IIpunca c o6pas0BaHueM a, a-qucbTopruypakpuloBolt KM 
COTHI, BbIeeHHOH B Bue ee 9THIOBOrO atbupa. Burxog nocmeqHero cocTaBAA 
62,6%, 4TO ABHNOCb COBEPIIeCHHO OYCBU HIM MOWTBep»xKeHveM (pakTa OovIbueH 
AKTHBHOCTH XMOPCYAbPOHOBOH KMCJOTHI 10 CpaBHeHHIO C CepHo;t. 
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KouJencalua NapapopMaibqeruya Cc rekcadTopnponHAeHOM B TIpucyTeTBHH 
XJIOPCyIbPOHOBOH KucOTH mpH 130—150° npusogut, c BErxogom 41%, kK 
a-PTOp-a-TpuPTopMeTHAITuApakpuOBOl KUCMOTEe: 


CF, = CFCF; +- CH20 + HO — [HOCF, — CFCH,OH] - HOCH,CFCOOH. 


| | 


OpasopanMe STOO COeANHeEHHA HAaXOAMTCA B COOTBETCTBUM C MOApusaluell 
t 6 5— 

'ABOHHOK CBaA3u B rekcadTropnponumene CF2 = CF — CFs. 

| potnaa cBa3b Tpudbropxmopstumena CF2 = CFC! nomspu30pana Takum 
OpasoM, 4TO YaCTHUHbI OTPUIaTebHbIM 3apA HaxOqUuTCA Ha aTOMe yrsepora 
(CFCl-rpynnst. Sta nonapusanua JoKasaHa MHOrouMcAecHHBIME peakIlWAMM Hy- 


\e 


KleouJIbHOTO NpucoezuHeHNA K CF2 = CFCI, B pesybTatTe KOTOpbIX B KOHEYHOM 
jueTe oOpasyioTcd MpousBomHble TObKO (bTopxmopyKcycHolt KucmoTH (°78). 
(Creqopano OxKUaTb, TAKUM OOpa30M, 4TO KOHeHcalMA cbopMabyeruja c TpH- 
‘Top X1opsTH1eHOM IIpHBeweT K a-(PTOP-a-XJIOpruspakpuOBOH KUCIOTe: 

e bt 5 aE eas ERG 

HOCH, + CFCl = CF, - [HOCH,CFCICF2] —> HOCH,CFCICOOH. 


}OTa KUCIOTA B BUe STHMOBOLO S9*)Upa AEHCTBUTEIbHO ObLa BbIAeeHa C BbIXOOM 
§19,8% or Teopuu. OnHaKo Hapsay Cc 3THM C BHIxXon0M 30,5% Obl Nomy4ueH 
prio SPUup O,a-qupropruypakpHAOBOH KUCIOTEI, OOpasoBaHve KOTOPOTO 
Hemb34 OOBACHHTh HHave, KaK Pe3YJIbTAT JICKTPOPUIbHOK aTaku Ha CFe-rpyn- 
‘Ty, T. €. Ha ATOM yruiepofa MeHee OTPHUAaTebHO NOJIAPH30BaHHbIit, Hee ATOM 
yraepoga CFCl-rpynnuposku tpudtopxsopstTuena. 

Panee Kuyuauu, Wokuna u Jiu naGmogain aBaneHue 2BolcTBeHHOH OpHeH- 
Tau B peakIHH TpHcoequHeHuA xMOpucTorO Hoa k TpudTopxsopatuseny (%): 


$ 


} CF, = CFCI + JC] -+ CF2J — CFCl, + CF2Cl — CFCIJ. 


_ Ojuako ocTaeTca HeM3BeCTHBIM, OCYIeCTBIAeTCA JIM 9Ta peaKItMA MO HOHHO- 
My WIM payukaibHomMy MexaHu3my. B cayuae #%Ke KOHJeHCalHH C POpMabyeru- 
OM OpHeHTaMA, MPOTHBONOMOKHAA MOMAPHOCTH, HAaOOAAeTCA JI ABHO MOH- 
HOrO Mpowecca — peakIMH 2eKTPO(*UIbHOTO IIpHCOeAMHeHHA MO KpaTHOH CBA- 
gu. Ilo-BuquMomy, 9TO ABJIeHHe MOET HalitTH CBOe OODACHEHHE B KOHKypeHI[HH 
MoaspHoro M cTepHuecKoro dakTOpos. ODipekTuBHbI payuyce F paseu 1,25 A, 
Cl 1,58 A; Takum o6pa30M, HalpaBsjeHve peaKUMM, COOTBeTCTBYIOMIee TomAp- 
HOCTH, BCTpeyaeT Gombiee MpocTpancTBeHHoe saTpyfqHenue. Mexyy Tem qua 
[peakuHi HyKNeopusbHOrO MpHcoeMHeHHA K TpH*TOPXOpsTHeHy MeHcTBue 
MoaapHoro u MpocrpancrBenHoro dakTopos coBlafaeT, 4 NOSsTOMY OpHeHTauA 
B-STHX PpeaKIUMAX JOUKHA ObITh HU ABJIAeETCA CTPOrO OJHOSHAYHOH. 


PKCUTOCPUMECHTALDHAA TacTsh 


Komrencaiua bopManberugaa ce 'reTpagpdtopsrTxz- 
Me€HOM. OTHAOBHH 2HuUpP AaRumPToprugApakpuaAoBok 
KucaotTu. B craibHo aBToKmaB emkocTb10 250 ma nomectuan 14,5 r 
(0,48 moua) napadbopMambgzeruga u 140 r (1,2 Moma) XOpcyIbPOHOBOH KMCAOTHI. 
[ocne sBakyupoBanusa H OXa%KJeHMA XAUIKUM a30TOM B ABTOKJaB CKOHJeHCH- 
/popamu 35 r (0,35 moms) TerpadropsTusmeHa, Noce 4ero cMecb mpu 100° BeTpsa- 
XuBasIM B TeueHue 7 ac. Ilo oxnaxeHHH peaKITHOHHY!O Maccy BBM Ha 
100 r apga. Opranuyeckuit cmoli oTAenuIM U OOpadoTaiH pacTBOpOM cOJbI Lo 
Hpekpalienua BLiyemeHusa yruiekucoro rasa. HepactBopuBmieeca B coye Belle- 
CTBO U3BIEKIM SPUpOM UM OTOPOCHJM, a BOJHy!0 YaCTb OObeAMHHIM C OTJeEIeCHHbIM 
Pavee BOAHBIM cOeM (peaKIHA CpeMbI CHJIbHO KUCMaA) H HeMpepbIBHO SKCTpa- 
THpoBaM StpHpoM B TeYeHHe HECKOJIbKUX YacOB. QPUpHbIH SKCTPAKT BbICY MIMI 
CyibiaToM MarHusa, sbup oTcrHamM (MOoq KOHeL — B BakyyMe). Ilonyyennyto 
@,a-AuTOpruspakpHIOBy!0 KUCMOTY STepHPUUMPOBAIM STHJIOBbIM CHMpTOM 
|B MpucyTcTBHH KaTamMTMyecKoro KouHueCcTBAa CTOpCyAbPOHOROK KUCHOTHI, 

A3eCOTPOMHOH OTTOHKO BOA! Cc AuxAOpsTaHoM. Tlonyunan 33,8 r (62,6%) 


‘ 
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9THIOBOFO abupa O,a-LNPTOprHApakpHJOBOH KUCMOTbI C T. KUM. 66—69° np 
6 mm pt. ct. [losropHof meperouKoli Momyuumu BellecrBO CT. kul. 69,5 
pu 7 MM pT cT., 120 1,3840, 20 1,2612. MR nalizeHo 28,57; BErmucHeHO Jus 
C;H,F2Os 28,75. JIurepatypuple Janupie (*): T. Kum. 58—61" mp 6 MM pr. cT.| 
181° npu 760 mm pr. cr., 125 1,3830. Uncno Hay, Hatigeno 1,02; 1,03; Bern} 


cueHo Aaa C;HgF2Os 1,00. 

Amu aoqaudToprugapakKpHAOBOHK KUCAOTH Nonyunay 
oOpaoorkKoll stupa BOXHO-CIMpTOBbIM pacTBOpOM aMMHaKa. T. M1. 98—99} 
(u3 BOJIbI). 


Hatineno %: C 28,56; 28,63: H 3,97; 4,00; F 31,39; 34,30; N 40,70; 407¢ 
C,H 5F2NOs. Baruueneno %: C 28,81; H 4,02; F 30,38; N 10,20 ; 


KoHRe€HCanuH POPMANALMeENMHAA C TEKCADTOpi pe 
nu AeHOM. a-TpudTopMeTHJ-aPTOpruapakpuAoBa 
KucaoTa. Cmnecb 28r (0,186 Mona) rekcadtopnponusena, 10,7 r (0,36 
MOJIA) TapadopMastbAeruga u 757 (0,64 Mos) xm0pcyIbDOHOBOUK KUCJIOTHI BCTPH; 
XHBaJIH B CTAJIbHOM aBTOKaBe eMKOCTbIO 250 ma mpu 140—150° B Teuenne 7 ac! 
Ilo oxnaxKyeHun HelmpopearupoBaBlIMh Nepdropnponusen (11 r) orornan 
peaKILHOHHYIO Maccy MpHuHM K cMecu 150 r xmopucetoro Kamua 4 100 Ma Kon! 
COJIAHOH KHCJIOTHI; NOJy4eHHY!O CMeCb KHMATHAM pW MepeMelIMBaHHH B Teue- 
Hue 4 yac. Ilo oxsaxK CHUM JO KOMHATHOM TeMMepaTypbl OcalOK OTPHJIbTPOBasiHi 
H IpOMBLIM BOLO. DusbTpaT HeMpepbiIBHO 9KCTparupoBamH SpupoM B TeyeHHE 
HeECKOJIbKUX YAaCOB, 9IKCTPAKT BbICYINMIN CysbpaTOM MarHHua, spPup OTOrHay 
(lod, KOHell—-B BakyyMe). K octaTky tIpH OXaxKJeHH O6aBHJIM HEMHOPO Cy Xora 
6eu301a. Ilonyannu 8,4 r (41,3% Ha BcTynMBUIMH B peakituIO NepTopmponH4 
JleH) O-TpudTopMerTus-a-pTopruspakpusoBol KucsoTH, T. mu. 107—108° (ug 
6eH301a). OKBHBANeHT HeliTpamu3sanuu Halen 174,3; 178,1; BrrancneH J 
CaHaFsOs 176,1. 

Hatnero* 6: G 276462 27. 24 =e 22cm) eto ny 
C,H,FiO3. Brtunceno %: C 27,28; H 2,28 F 43,20 


AHMIMHOBaA COuIb, T. HI. 164—165° (H3 cmecu 6eH30 — cnHptT). 


HatineHo %: N 5,26; 5,35 
CioHyFs03N. Baruncneno %: N 5,20 


ITHAOBHE 3pup a-TPHUPTOpMeTHA-a-PTOPrugp- 
aKPHIOBOH KHCAOTHNONyUMIM Cc BEIXOZ0M 61% sTepupukalvek Ku- 
CJIOTbI STAHOJIOM B IIPHCyTCTBUM Supata TpexdTopuctoro Gopa. T. kun. 76,5—| 
f? supy, 11 won prcuy n® |,3650, d>> 1,3590. MR naiigeno 33,55: Bbrancae- 
HO 33,64. 

Flamieno. 04°C sos sone iia 
CgHsFaO3. Buruncneno %: C 35,31; lal 3) 


AMHUA G@TpuhTOpMeTUAGhHTOPrHuApakKpuAoBOH KUC 
JOT BE NOJYYHIN HW3 9THIOBOTO appa eHcTBHeM BOHO-cnMpTOBOrO! 
pacrsopa ammuaka. T. ma. 117—118° (uz G6ensoma). 


Hatigeno %: F 42,72; 43,04; N 8,44; 8,32 
CyHs5FyO2N. Butuucneno %: F 43,44; N 8,00 


KoHmheucanua mopmManbleruga c TPUDTOPxsop-! 
9TH J e@HOM. Cmecb 45r (0,39 mona) Tpudropxnopstunena, 14,2 (0,48 mona) 
napadopMatpzeruna u 148 r (1,27 mona) xopcyabponosolt KuCMOTEI BCTPA- 
xuBatu tpH 120—130° B Teyenne 7 yac. Ilo oxnaxjeHun peakNHOHHY10 maccy 
oOpaboraM Kak B cayyae TerpadropaTunena. B pesybTate (bpakItHOHHpoBa- 
HHS TOYuHIH: 

1, Orunosnit sdup a,a-TMPTOpruspakpHOBOH KucMOTH. 18,2 r (30,5%) 
T. Kun. 64—64,5° mpu 5 mM pr. cr., n> 1,3862. Ws sbupa nonyannm amy 
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1 a 


,2-TMPTOPrHApakpHWJIOBOH KHCOTHI c TeMMepaTypol MwaBmeHua Hu TemmMepa- 
TypOH NMaBJIeHHA CMelMaHHOH MpoObl c 3aBeOMbIM oOOpasilom 98—99°. 

2. OTHNOBLIN siup a-Top-a-xmopruszpakpuoBol KucsoTH. 13 r (19,8%), 
. Ku. 82° npu 6 MM pr. cT., ns 1,4249, d?° 1,3032. MR nalizeno 33,47; BpI- 


Bicneno 33,48. 

lanjerto” %%71C- 30,412 35,020 He4, 78: 4.78) OP 1.59: vio" 
CsHsFCIO3. Brruucmeno %: C 35,22; fal carats Bidets 
» Amug a-pTOp-a-xTOpruaxapakpuaoBonr KHCAOTH 


MOMY4UIM U3 STHIOBOTO ac*upa AelicTBUeM BOHO-CIUPTOBOFO pacTBOpa aMMHaKa. 
. tat. 101—102° (43 guxmopstana). 


A Hatimeno %: C 25,57; 25,5 ye Be Os alte Uae th ees 
C3sHsFCINOs. Bsmucseno 0%: (Goeesy. 46° age F43}43 


i 
MucrutyT aiemMeHToopraHnyueckux CcoeqHHeHHit Tloctynn.10 
Akallemu HayK CCCP 23 III 1961 


as) \ 


HWHMTMPOBAHHAS JIMTEPATYPA 
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mrager, P.Criswold, J. Am. Chem. Soc., 70, 431 (1948). ®° J. Park, D. Vail 
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Jloxxanm Arxagemun mayx CCCP 
1961. Tom 139, Ne 1 


JI. Fr. KPOJIAK u B. O. JIYKAWIEBHY 
«TEPMHYECKAS» MEPEFPYNNMWPOBKA FHAPA3OCOEAWHEHUM 
(ITpedcmaeaexo axademuxom B. A. Kasancxum 14 II 1961) 


Ha ocnopanHun 6omee paHHHx pacdot (") MOXKHO ObWIO Mpesnolaratb, To ruap 
a30COeUHECHHUA IPH HarpeBaHHH B MHeEPTHOM cpese paspymialotcs, oOpa3ys 
UCKJMIOUNTEIbHO TPOLYKTH AucuponopunonvpoBanna. HeckoubKo no3yzHee Bu 
jany, (7) moKasau1, uTO B Cmyuaax 4-meTuu-, 4-meTu-4’-MeToKcH- u 4-MeTHI-4’ 
XJIOPrupas06eH301a HeEOGXOJHMO CUHTATbCA TaKKe C COOTBETCTBYIONLHMH ce 
MugauHamu. Ilo Hamm JaHHbIM (*), roqpasocoeqHHeHHA pxja HadTauHa, B COCO; 
GenHocTn 2,2'-ruspasonadraiuu, IpH yMepeHHoM HarpeBaHuu (100°) B uHepT 
HbIX PaCTBOPHTeEIAX OOPa3yIOT PIaBHbIM OOPa3s0M MpOLYKTHI NeperpynnvpoBKu 
Hakouell, STH IpOyKTbI Obl YCTaHOBJICHbI KAYECTBEHHO Tocle [BayyaTucyTou 


DaiO wniivaret 


i) 
é Tipoveances Nouyueno, mpomenT OT TeopHH 
: Tluypasocoe : Toma, °C, (roneH: Bas Cymma Bcex | 
S) HAP asocoeAHHEHHe apa, rpeBaHus, |o-ceMH-|/-ceMH-| aHMJIH- ee ie BeulecTB, | 
oe uac 4 = 0 : 
2 1ac. TuUHbI | HHI HbI ie % TeOPHH 
1 | lugpaso6en30u 140—145 120 16,7 425 sahil tis 33,4 94,4 
2 | 2,2’-Tumeruarugpaso6en30n| 140—145 120 8,3 13> 4) 3630 38,0 95,4 
3 | 4-Metuarugpas06exH30." 140—145 | 116 18,6 8,1 apis) 35,6 95,8 
4 |4,4’-Jlumeruarugpaso06en30n| 140—145 100 HB — 38,0 38,2 91,7 
5 | 4-Xnoprugpa306ern30 140—145 20 = = NEP) 47,5 92,7 
6 | 4-bpomruypas06ex301 | 110 16 = =— 46,5 50,3 96,8 
7 | 2,2’-umeroxcurugpaso- 
6cH30N | 420—125 26 16,0 Gis |e Dei 02 93,9 
Ta6Oauna 2 
s IlomyaeHo, MpowenT oT TeopHu 
2 Duypaso- T-pa, | Pacrsopy- 7 Cymna Bcen 
6 | Habrannn EC TeAb o-7ua- n-jua- |o-cemu-|n-cemu-| Hadb- | a8oco- | BetkecTB, | 
s! mune | YMHYBI yuna | qunpt | quapt | THI- jeaune- | % Teopun 
S | aMHHbI | HAA 
1 (Up t | 85 jaOc. cnupT 4,h 26,1 26,1 6,9 7,0 127 | 8,5 94,7 
2 ill | 100 6en30n 6,6 8,5 1,0 9,4 18,4 23,5 23,0 90,4 
3 as 145 Ea 4,7 | 10,2 5 -| 43,6 | 28:5 1 49,604) 49,2 91.0 
4 SN 100 ja6c. cnouprT 74,9 18,5 = 93,4 
5 Pye 160 6eH30U1 70,0 23,0 93,0 
o 2,2" 140 _— 65,4 28,8 | 9300 
7 ee 100 ja6c. cnupt | 30,4 56,4 1,0 1,5 89,3 
8 | 12 145 — 29,0 38,0 — — 1252. ko 5,0 88.4 


B HACTOAILee BPMs MOXKHO COOOULMTb Oosee MOAPOOHO O pesyJIbTaTAaXx MIpe- 
bpauleHHH pla rHypasocoeqnHeHult pH HarpeBaHHH. ONTHMaJIbHbIe yCJIOBNS 
PeaKkIHH AJIA OTEIbHbIX IIpeCTaBUTeeH JasleKO He OJHHAKOBBI: Tak, HallpuMep, 
rufipasodenso1 nu 2,2’-uMeTHITHApas0G6eH301 MOMHOCTHIO paspyulaioTca “epes 
120 uac. np 140—145°, npwuem Oananc BemlecTB peakuHu oxoyuT Bo 95% 
TeEOPHH; Ip NOBbINeHHH TemMepatypbl JO 150° HaOmrojaeTca HeKOTOPOe OCMO} 
J@HHe peakUMOHHOH cmecu. Jia 4,4’-tuxnop- uu 4-6pomrugpa3s06eH30s1a HeOO} 
XOJMMbI Oovlee MATKHE YCJIOBHA, TAK Kak mpu 140° Macca GbicTpo uepHeeT HU cre 
Kaetca. JIA MOHOTEI pasOKeHUA THApPasocoesMHeHUH pala HabTanHHa B MHY 
TepBae 140—150° tpe6yercs Bcero AMUIb HECKObKO MUHYT. 

PesybTaTbl MpeBpallenuii pala rulpasocoeyMHenUli NpH HarpeBaHuu cBe 
WeHbI B TaOn. | u 2. 
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Mcnpirannbie coeqMHeHus MO>KHO pasOuTb Ha Tpu rpynubl. Bo-nepBbix, rHJ- 
JAZOCOCAMHEHUA, OOPASyIolMe NOYTH UCKIOYHTEbHO MPOLYKTHI LMCI ponopLuo- 
IMPOBAHHA;, KOJIMYeCTBA CEMHIMHOB B STHX CMyuaAX He JocTuraiwT 1% TeopuH; 
ciowa OTHOCSTCA 4-x0p-, 4,4’-quxop- u 4-6pomruypaso6en30u1. 
Ko BTopoii rpynne npunaexuT CONbIIMHCTBO ruspa3s0coeqHuHeHUH GeH30JIb- 
40TO Ppxja; KOMMYECTBO MpOLYKTOB NeperpylmupoBKu MpeBbluaeT nHorga 25% 
eOPHH. ITO O- M N-ceMMIMHBI *, C NpeoblaqaHveM B OTIEIbHBIX CLyYaAX TOTO 
iM WHOTO u30Mepa. MuTepecHo, uTO pH neperpynmupopKe 4-meTusrugpaso- 
eH30Ia MosyyaeTcH He TOJbKO 2-aMHHO-O-MeTHILMeHHAAaMHH, HO H BTOpOli 
O3MO?KHBIM O-CeMMHH- (2-aMuHO-4’-MeTHINpeHHIAaMHH), KOTOpPbIli He HaGJ1O- 
asca AKo6conom (°) B npomecce KuCOTHOH NeperpynmupoBKu. Bexsuiuy u 
AueHuMHEI MOFyT HAXOJMTbCA TOMbKO B HHYTOXKHO MaJIbIX KOJIMUeCTBAX. 
Tpetbo rpylmy cocTaBuiaioT ruypasocoequHeHMA paya Hadranuna. Han6o- 
lee CMOHKHO MpoTeKkaeT Nleperpynuupowka 1,1-ruypasonadTramunHa. Ouenb 3Ha- 
HUTeIbHaA WaCTbh TUApaso0coeqMHeHUA MOABepraetca LHCMponopuMOHUpoBaHHi, 
HO Kpome 1,1’-asonadramuna uM a-HapTuaMuHa yCTaHOBJeHEI KOJIMYeCTBEHHO 
enemyroulve BellecTBa: 1) 1,1’-quamuHo-2,2’-nuHadTua, 2) oTBeuaromjee eMy 
KapOasouIbHoe MpowsBozHoe 2,2’-qnunadto-1,1’-umun, 3) 4,4’-—quamuno-1,1’-yu- 
abtum, 4) 1-amuno-2,1’-quHacdrusamun, 5) 4-amuuo-1,1’-qHnadtuaamun. Ilo- 
MOxKeHuve elle Oomee OCMOKHACTCA, CCM NPHHATh BO BHUMAHHe, YTO Teperpyll- 
Muposka B ciupte (onpir Ne |), HanomMuHasd NO pesysbTaTaM OOBIUHBI Mpomecc 
Of WelicTBHeM KHCJIOT, pe3KO OTIMUAeTCH OT TeperpynmHpoBKUN B GeHsoue 
(onpit Ne 2) unu Ges pactBoputersa (onpit Ne 3): B TO BpeMs# Kak B cnupTe mouly- 
MaroTca TrlaBHbIM OOpa30M JMaMHHBI u oTBeYyaIomHl 1,1’-quamnny, 2,2’-nH- 
| Nae B OeH30N1e H 63 PacTBOPHTeIA MpecbayaiwoT CeMMMHBI. 
| Ilponyktst meperpynnuposku 1,2’-ruqpasonaptanuna oTBeyalOT TOJbKO 
eMemaHHOMy rpasocoesunenuo. B cnupToBol cpefe mowyyaeTcA 0-MaMuH 
MB MofaBssiollem KoulMyecTBe (56,4%) cooTBeTcTByIONlee KapGag0NbHOe Mpo- 
/MSBORHOe; Oe3 pacTBOpuTeIA OOpasyetTca Takxe 4-amnuno-l,2’-qunabTunamun. 
ucnponopunonupoBanve HesHaunTebHO. HanGomee ofHoobpasHo moBeyenne 
2,2’ -ruypasonadraiuna pv HarpeBanun, re BHe 3aBHCHMOCTH OT YCOBHI M0- 
glyuaerca TOMDKO O-uamuH (75—65%) un 1,1’-nuHato-2,2’-nmun (18,5—28,8%). 
P AaercA MOKa3saTb, YTO 2,2'-rugpa3soHadpTauHy cnocoGen leperpyNMupoOBbiBaTECcA 
axe Tip KOMHATHOH TeMMepatype: Nocle CTOAHHA B TeYeHHe OKOMO ToOsanoy 
CBEXKENPOKMNAYCHHEIM STHIOBbIM CIMHPTOM, 3allOJIHABINHMM BeCb IpH6op, O4eHb 
MesKue KPHCTAaJIbI THA pasocoeMHeHHA MOMHOCTHIO paspyuiMaHcb. Ilocne oTye- 
WeHud KpUCTaIM4eCKOrO as0coeMHeHUA H OOpadoTKu CHUpTOBOrO pactBopa Oob- 
MMM KONM4eCTBAMH OKHCH PTYTH (IA OKUCJICHHA BO3MOXHOTO THApasocoesn- 
HEH) BbImemeHO oKo0 16% Teopuu uucToro 2,2’-nyvamuHo-l,1’-qnHadbTusna; 
conmuecTBo 2,2’-as0naptamuna 76% Teopun. 
' Takum o6pasom, B pesyJIbTaTe paciiaya ruapaso0coeaquHeHMH pH HarpeBaHnu 
‘fomyuarotest, BO-II€pBbIX, A3CCOCAHHEHUA H AHHJIMHbI; STO MpOLYKTbI MexKMOWe- 
KYIApHOM OKNCAUTebHO-BOCCTAHOBUTEIbHOM peakUMn: 
! 


j 2RNH — NHR = RN = NR + 2RNAz. 


Topas rpylina BewlecTB — OpTO- H Mapa-ceMUMHbI. OOpasoBanHe 3TUX Ccoeqn- 
| tennii MOXKHO IIpefkcTaBUTb ceOe KaK pe3yJIbTaT B3aMMOJeHCTBUA paluKaJoB, 
| OSHUKalONIMxX pu pasppipe cBi3sn N — N rugpasocoequnenua (*), UpH ycvio- 
SASL, He MpOTHBOPeyalINX IPHHSATHIM peACTaBJIEHUAM O Mleperpylmuporke, Kak 
) mpomecce BHYTPHMOJIeKy/IAPHOM. 

)) Tperba rpymma — BemectBa c HoBEIMH C —C u C — N-cBa3amu — qna- 
{HEI W JMHapTOuMHHD!. OueHb BaxXHO, YTO BCe TPH H30MepHble THHaPTOMMUHA, 
\Opasyrouyneca uHOra B OOJbUINX KOMUeCTBaX, He MOryT NOJyYMTLCA 
(3 TOTOBLIX JMaMMHOMHAPTHIOB, TAK KaK JIA 9TOTO Tpe6yloTcsn Gomee wxecTKHe 
CNOBUA; STO HafwiexKallHM OOpa3zoM MpoBepeHoO Ha BcexX Tpex u3s0Mepax. Cueqo- 
—{TeIbHO, OHH OOpasyloTCA B MOMeHT MeperpynmupoBKn. B KauyecTBe mpoMe- 
SVTOUHOFO COCTOAHUA MBICJIMMO, HallpHMep, Takoe: 


* TlonaTHO, 4TO B onbite Ne 4 (ra6n. 1) MonyyaeTcA TObKO 0-CeEMHAHH. 
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Kora CBA3b MexX{ly ATOMaMH a30Ta OKOHYATeJIbHO He HapyliHacb MH OKOH- 
yaTeJIbHO He yCTaHOBHJIHCb HOBbIe€ CBA3H. | 
B 3aKs10ueHHe MOKHO OTMeTHTb, ITO TepMHYeCKaA NeperpyNNHpOBKa HMee 
MHOPO OGLero C KHMCMOTHOM NeperpyNiupoBKol ruypasocoeMHeHHH; HOB TO Bpe-| 
Ma KaK B TlepBOM Cily4ae MOJeKyla Tu{pasocoeMHeHUA MpuHoOpeTaeT HeOOXO- 
JWMMy10 JaOWJIbHOCTh pH HarpeBaHHH, BO BTOPOM Cyly4uae JIA OCyILeCTBJIeEHHA 
leperpyMMmHpoOBKH TpeOyeTcA MpucoequHeHHe OHOTO MpoToHa, Mocse ero 
MOHOMpOTOHHpoBaHHoe (°) rupaso0coeqNHeHHe CMOCOOHO NOJBeprHyTbeaA 1pe- 
BpalleHHAM B TpeX YKa3aHHbIX HallpaBJeHHAX. 


OKCHePHMeHTAIbHasd aac 


TuapasocoequHeHuan GOeC€HSONBHOTO pad ay sOnom 
0,02 Moma ruqpasocoeqMHeHHA HarpeBaiM B 3aladHHOH TpyOKe MO a30TOM, | 
mocle 4uero COUepxKUMOe TPYOKH H3B/eKaIH SHPOM UMM CMeCbIO acpupa C TeTpo- 
JeHHbIM SPHUPOM HU BCTPAXHBAIH C pasOaBseHHOK cepHow KucnoToH (1,1—1,2 r 
H2SO4 B 30—50 ma Boy). AHMJIMH-cybiaTbl, 3a HCKJIOUeCHHEM CysIb*paToB | 
n-XJlOp- H n-OpOMaHHJIHHa, OCTaBaJIMCb B PacTBOpax, a /-CeMMAMHCYJIb(arhl | 
BBIKPHCTaJIM30BbIBaINCh. JIIsd OWNCTKH UX NepeocaKAaloT WIM MpeBpalaror 
B OCHOBaHHA, Nowyyad WOoaTH uNcTHe BeulecTBa. IIpu onpeweneHHH BbIXOJOB | 
’-C€EMUHHOB YYHTHIBAIOT HX PaCTBOPHMOCTH B YCJIOBHAX BbIAeteHua. B 100 ma 
BOJbI, NOAKNcMeHHOH 4—5 Kanaamu H2SOs, upu 0° pactBopsetca oKos0 0,03— 
0,04 r 4-amunoqndenniamuna; oKono 0,16 r 4-amuHo-5,2’-nuMeTunqubenu- | 
amuuHa; 0,5—0,6 r 4-amuHo-5,2’-luMeTOKCHAMeHWaMuHa (T. MI. 3TOTO OCHO- 
Banus 108°); pacrBopuHMmocTb 4-amMuHo-4’-meTHIqMpeHHaMuHcybpata He3sHa- | 
YUMTeIbHa. OcHOBHbIe KOJM4eCTBA O-CEMHJJMHOB HaXOJATCA B SPHPHBIX PacTBO- } 
pax BMecTe C a30COe€AMHEHHAMH, HeOOMbINAaA YaCTb — B BOJHO-KUCJIOTHBIX pac-} 
TBOpaX BMeCTe C AHHJIMHaMH, OTKY]\a OHH MOTyT ObITb NOJIHOCTbIO H3BJIeUeHbI 2:pu- | 
poM, Mocwe Yero 0-CeMHAMHEI CHOBa MpeBpalilaoTesd B COM Ip BCTPAXHBaHHH | 
SPUPHLIX PaCTBOPOB C COIAHOH KUCMOTOH; B cyuae 2-aMHHOAMmeHHIAaMUHA JO- 
cTatouHa 10% comaHad KuCOTa, HO Jia 2-amuMHo-4’-meTua- usH 2-amuHo-5,4 -| 
UMeTHIMpeHHaMuna CeLyeT mpuMenaTs 20—25% KucnoTy. AHMJIMHBI, KaK 
oObIdHO (*), MOBTOPHO JMCTHJIJIMpyloTca C MapaMu BOJbI M OMpesemAioTcA 1a30-} 
THpOBaHveM. CyleqyeT OTMeETHTb, YTO HU GCH3HAMHOB, HU MeHUIMHOB He Hali- 
T\eHO: UX He ylaeTca OOHAPYKUTb HH BMECTE C N-CEMUIMHAMH (MOMb3YACb OUeHb | 
MaJIOH PaCTBOPpUMOCTbIO MOeH30HNGeH3HIMHOB, HallpHMep, B alleTOHe), HH| 
B OCTATKaX MlOCI€ OTTOHKN C NapoM aHNsHHOB (°), 

1l’-Dugpasonagdtraaun. 1) 0,0025 monas 10 ma a6c. cnupta Harpe-| 
Banu 3 uaca. Ilocue yqanenua ciupTa B BaKyyMe OCTATOK pacTBOpsIM B 6eH30- | 
Je, LOOaBlAIM sup u BeTpAxuBanH c 0,5 N HCl (40 ma). Ocanox xnoprugpaTos 
4,4’-1MaMuHa H N-CeMUMHA OTIeIAIM UM MpeBpatlaiu B OCHOBAaHUA O6pasoTKOH 
HeOOJIbIuMM u30bITKOM NaOH B BogHoM (85%) MeTHOBOM clupTe, MpHyeM | 
mouTH uncTpit 4,4’-quamuno-1,1’-nuHapTua nomHocTp1o BEInagan. IIpu pa3z6aB- 
JI@HAW PacTBOpa BOAO BbIAeMAICA OCaOK, KOTOPHI O6padaTHIBamM OeH30HA- 
XJIOPHAOM B NPHCYTCTBUM CORbI, OTPUbTPOBLIBAIH HW MpOMbIBasIH 3dupoM, M0- 
Jyuad MOUTH YHCTHIH OeCH30HJ-N-CeMHAMH CO culeqaMu u6eH30nN-4,4’-tMamuna 
(HepacTBopuM B aneToHe). a-HadrunaMMH B COJISHOKUCIOM pacTBope ompelle- 
JAJICA WMasOTHpOBaHHeM. Ben30bHO-2pupHbIH pacTBOp BeTpaAxuBasmu c 30% 
cepHou KucaoTon (10—15 ma), nonyyas, pH HaMunN o-cemujuHa, HepacTBOpH- 
MBIM CyJIb(aT, KOTOpbIH MpH OOpaOoTKe WeTOUbIO MpeBpaniaica B YHCTHI 
l-amuno-2,1’-quHaptuaamun. CepHokucnoTHbii pacTBop pas6aBaain BoOpoli 
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eiTpamMsoBaiu, Boiyetaa 1,1’-qHamMHo-2,2’-qunacrun. Bex30J1bHO-30pu pHi 
acTBOp yilapuBaJu, KAMATHIH C MeTHJIOBLIM ciupTom (8—10 mu), OxmaxKqamu 
OTAeIAH pacTBOp HMUHAa OT asocoeyuHeHUA. Ilo yqaneHuu ciupta ocTaBaJca 
MHH, 3afPpA3HCHHbIM MpHMeCbIO as0coeqMHeHHA, KOTOpoe YAaATOCh Mp M0- 
BTOpHOH OOpaodoTKe HMUHAa KHMAIMM MeTposefiHbIM adupom; |,1’-a3s0napramun 
AAA OUMCTKH NepeKpUCcTaIM3OBbIBaIM H3 STHOBOFO CIMPTA. 
2) 0,0042 Mona narpepanu 6 ac. B 40 Ma GeH302a. O6paboTKa cxoqHa 
c MpeAbIAyuleH, HO pasHulla B pe3yJIbTATAX OUCH BeMHKa: KOsMUeCTBO 4,4’-yIN- 
AMMHa HESHAYUTEIbHO, HO 3aTO CHJIbHO BOSpacTalOT KOMYCCTBA O- H M-CEMHAMHOB. 
‘i 3) 0,0025 Moma HarpeBanu B 3anadHHOH TpyOKe: uepes 2—3 muH. ruyzpaso- 
CoeMHeHHe HaYMHaeT MWaBHTbCA, Macca KpacHeeT, BCMYyYUBaeTCH MH ObICTPO Oce- 
WaeT Ha WHO TpyOxu. Ilo BcKppirun TpyOKu ee pacTBopsAaH B OeH30Ne 1 OOpaba- 
THIBAIM MO-lpelbiyuemy. 

12’Tugpa3so0nagptaaun *. 1) 0,0031 mona B 10 ma a6c. cnupta 
arpespaau 3 vaca npu 100°. Ilo yqanenuu cnupta o6pa6oTano 10 ma 6eH30a 
HepacTBOPHBINaAACA YaACTb MPOMbITa MeTPOJeHHbIM SPHPOM; OCTATOK — UHCTHIIi 
‘-JMHadto-2,1’-umun. Pacrsop B yrieBoqopoyax BcTpaAxuBasM cneppa c 0,5 NV 
AQ mi), a,3atem c 2,0 N HCl (15 ma). HeGoupmme cmonuctHle ocayKu He alot 
peakuun HM Ha Wapa-, HH Ha oOpTo-cemuguH. Ileppnli pacrBop nogmenauu- 
JAI COMO u OOpabaTHIBaIH OeH3OHIXOPHLOM; MOCe MPOMbIBAHHA SPUpoM Ha 

WIbTpe OCTaBaJICA MOUTH YUCTHIM WHOeHSOHNI-0-QuaMMHOAMHAapTH. Ilo ucnape- 
.. supa NowyyasicaA HeOobWOH OCcaoK, WiaBAULlicA B UHTepBane 100— 
(H0° (quOensounpubie mpousBoyubie a- u p-Hadrunamuna). IIpu noguenayupa- 

iu pactsopa B 2,0 N HCl spmayan o-quamun. PacrBop B yrsleBoyopoyax 
‘BeTpAXuBaH quia ounctKu c 4,0 NV HCl, npompipain Boxou, ucnapsAuM pacTBo- 
{pUTeb HM OCTATOK KMMATHJIM CO CMeCbIO OeH30/1a C MeTPOJIeHHbIM SS—UPOM B OT- 
(Homenun | : 2 (10 mm); B ocanke — uncTHI MMHH. 
- 2) 0,0031 mona rugpasocoeyquHeHua HarpeBasu B 3alasHHO TpyOKe nox 
@30TOM 5 MuH. Maccy pactsopsan B OeHs0ule HW NocTyMaJiM B OOWLeM MO- MpeMbILy- 
memy. IIpu scrpaxupannu c 0,5 N HCl sgecb Bemagaer ocayoK 4-amuuo-],2’- 
QunaptuaMuyxopruypara. 
© 2,2’Tugpaso0nadbtanaun”®. 1) 0,0035 mona B 20 ma. a6c. cnupta 
HarpeBanu 3 4aca. B ocayqke — 4NCTbIi 0O-NMaMHH, KOTOPHIM MpoOMbiBasiM TeTpo- 
WevHbIM supom. Pacrsoputedb yqaiAIH, OCTATOK pacTBOpAAM B a*upe, BCTpA- 
kuBamu c 3 N HCl u nogmenaunpasn, BbIeAA MOOABOUHOe KOMHYECTBO YUCTOTO 
-MamMuHa. B adupHom pactBope cofepxutcs 1,1’-qunadrTo-2,2'-umMuH, 3arpa3- 
| Se 2,2°-a30HadTasIHHOM; BelllecTBa JIErKO pa3eJIAIOTCH C MOMOILbIO MeTH- 
IOBOrO CUpPTa, B KOTOPOM a30coeMHeHHe MaJIO PacTBOpHMoO. 
- 2) 0,0035 mona B 50 ma Oensoa HarpeBatu 3 yaca. Pasyenenne BellecTB 
peakIMu CXOJIHO Cc ONHCaHHEIM B onbiTe Ne |. 
_ 3) 0,0054 mona ruzpasocoeqHHeHua HarpeBasn 5 MH. B 3amavdHHOH TpyOKe; 
ereKnoBumHYt0 Maccy BbIIelayHBaIn SpupOM HM OTAEIANM 4acTb O-2MaMHHa. 
B qambHeliiem MocTrymaiu Tak, Kak yKa3aHO BBIIe. 


* 
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XHMH A 


Axagemux A. H. HECMESIHOB, Tar TOJICTAA u A. B. TPHB 


KATHOH TPH-2-AMHHOTPH®EHWJIOKCOHUA KAK 
CTPYKTYPHbIM AHAJIOF MAPA®YKCHHA 


B mpembinymjel padore (1) Mb OMNMCaIH HHTPOBaHHe PAA OHMEBBIX COeIH- | 
HeHHH, B TOM 4HC/Ie MOJTyYeHHbIX Hamu pauee (?) comet TpHeHAJOKCOHMA. B oT- | 
AMYHe OT JPYFHX APOMATHYECKMX OHMEBLIX COCMHCHHM, HMeIONIMX BIONHE | 
OMpeesIeCHHO BbIPaxKeHHYIO Me€TA-OPHEHTALMIO 3JIEKTPOMHJIbHOrO 3aMellleHHA, 
COM TPHeCHHAOKCOHUA HUTPYIOTCA HCKJMIOUHTEIbHO B Mapa-MomomeHnne. | 

B wacrTosmel CTaTbe MbI OMMCbIBAeM BOCCTAHOBMeHHe OopodTopufxa Tpu-n-HH- | 
TPOTPHeCHUMOKCOHHA LO COOTBETCTBYIOMLeErO AMHHOMPOW3BOHOFO HM HEKOTOPBEIE | 
cBolicTBa noculeqHero. BoccTaHOBJeHHe MpOBOANIOCb B OOBIMHBIX YCJIOBHAX OJIO- 
BOM HM cOMAHOU KucnOTOH. Ilomy4eHHbI B ITOH peaKUMH XJIOpH, TPu-N-aMHHO- 
TPUeHUOKCOHHA MepeBeeH PeaKIMAMH ABOHHOTO OOMeHAa B [pyre CO STOFO | 
KaTHOHa — HOM, ABOMHY!O CONb HOAMAa C HOLHOKM PTYTbIO HM XJOpPOTMMATMHAT. 
Bce 9TH COJIM He HMEIOT UETKON TeMMepaTy pbl MaBJIeHHA, a pH HarpeBaHHH NO- | 
CTeMeHHO OOYrMBaIOTCA, He MuaBacb, npu 150—2C0°. 

Ilo BAMAHHEM OKCOHHEBOrO KHCOpOfa OCHOBHbI€ CBOHCTBa AaMHHOrpynn | 
B TPH-N-aMMHOTPMeHUMOKCOHHEBBIX COAX 3aMeTHO CCMa6eHbI. OTH AaMHHO- | 
rpylnbl MasOTHPy!OTCA TOMbKO B YCJIOBHAX LHA3OTHPOBAHHA CMaOOOCHOBHBIX 
aMMHOB, HallpHMep ip JeHcTBUH HUTPO3HICepHOK KucAOTHI. [lomyyeHHoe qua- 
30c0eHHeHHe coueTaeTca C B-HadTOJIOM, a Ip O6paboTKe pacTBOpom HosucToroO 
MaTPUA 3aMeHHAeT [Ha3s0rpynubl Ha HOD. 

IIpu Qua30THpoBaHHH B OOBIMHBIX YCJIOBHAX. COM TPH-N-aMMHOTpHdenu- 
OKCOHHA paspyllaloTcaA H3ObITKOM pacTBOpa HUTPHTa HaTpHA. 

KaTHOH TpH-N-aMHHOTpHeHHJIOKCOHHA M0 CBOeMY CTPOeCHHIO ABIACTCA (pop- 
MaJIbHBIM aHaJIOrOM KaTHOHA MapadyKcuHa, OMHAaKO, B OTIMUME OT NOCAeAHEFO | 
OH OecuBeTeH. MHTepecHo cpaBHHTb CJeqyIOWNH pay CoeqMHeHHH: 4 
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-Vi3 HHX HHTeHCHBHOM OKpacKOH OOmafaloT TOJbKO MapadbyKcuH HM KpHcTas- 
BHONeT. OcTasIbHbIe COCMMHEHHA MOPMOMLalOT TOJIbKO B YbTpaduoseroBol wacTH 
enektpa: [n-(CHs)eNCeHa]sC+ wmeer Ayaxe 589 MU (I Emaxc = 4,92) (%), 
[a-NH2CeHalsC* wmeet Ayaxce 551 Mu (IZ @xaxc = 4,97) (3), [n-(CHs)2NCsHalsB 
norjomaeT B y.-c—). oOnactu (4), [n-(CHs)2NCeHa)sSt umeeT Amaxe 315 MU 
(Ig Euaxc = 4,72) *, [n-NHeCeHals O* umeeT Auaxe 263 MU (IS Exaxc = 4,56) * 
Pee LE S.,4nc, = 0,00). 
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fy Puc. 1. Yantpadvoretcablt creKTp MoriouleHua HOAH_a TpHu-n-aMHHO- 
Tpudenuiokconna (A) Hw XA0pHya TpHc-(n-qHMeTHaMHHOpeHHs)-CyIbPo- | 
Hua (5) 


TakuM 06pa30M, uid XapakTepHoro Jin KpacuTenei HHTeHCHBHOFO MoOrso- 
IL€HHA CBeTa B BUAHMOH OGacTH B CTpyKTypax THIMNA: 


é fips A\-\y Lt 
: \ ee 

rye A — aykcoxpomHas rpynna, a 9 — atom ognoro u3 3memMeHToB OT B Jo 
_ O (4 cepI), HeOOxXoZNMO JBa yculOBUA. 
-  Bo-nepseix, 9 JomKeH 0OaaTb 2eKTPOHHOH JIakyHoH, Kak B u C (ueqocra- 
ue Mapbl 9JIeEKTPOHOB 0 oKTeTa). IIpH 9TOM BO3MOMKHOCTH PaclIMpeHUA OKTeTA, 
HMEIOWaACA y Cepbl, He 3AMeCHACT HAIHUHA JaKyHBl. 

Bo-BTopbix, 9 oKeH OOMaaTh MOMOKUTEILHLIM 3apAJOM KaTHOHA, KOTO- 

 pbli H paccpemoTounBaetca Mey D uv ayKCOXpOMHBIMH rpymnamn. 
_ Ognoro oTJeNbHO B3ATOFO YCIOBHA JIA NOABICHHA WBeETHOCTH HeOcTaTOUHO, 
_ HeOOxOfMMO coyueTaHHe OOOHX. 


IKCNePHMeCHTAALBHAA Ya Celeb 


Coau Tpu-n-aMuHOTpHumdewHuNoKcoHUuA. a) XTOPUT. 
Cech 2,74 r (6 MMow.) Gopod@topugza Tpu-n-HuTpoTpudeHusoKconHNA, 6,8) r 
(0,06 r-aT.) MeTammuueckoro o0Ba u 41 Ma KOHN. HCl] HarpeBasacb c OOpaTHEIM 
. XOJIORHJIbHUKOM JO NOJHOFO pacTBOpeHHA OJIOBA, 3aTeM pa3OaEseHa 900 Ma BOmEI. 
_ B nosyueHubit pacTBop, Harpeth No €0°, mponycKasica cepoBoxopog oO nowHO- 
ThI OCamKeHHA cysbpuAOB ONoBa. OcazoK OT@UIbTPOBAH HM NpOMbIT EOJON, 
a PMIbTpaT yNapeH Jocyxa. OcTaTok — cOuAHOKUCaA CONb XOpH_a TpH-n- 
AMMHOTPU@eHHIOKCOHHA — TepeocaxfeH a0c. supoM u3 MeTaHOa. Bpixoy 
comm 2,1 r (78% oT Teopuu). Ona NpesctaBsaeT co6ol Sebi NOpOWOK, pacTBo- 
' PHMBIM B BOE, MeTaHOse, MIOXO pacTBOpHMEIM B aneToHe u sdupe. IIpu narpe- 
| BaHHM COMb O6yriMBaeTcA, He NaBAcb, B uHTepBase 160—175°. 


Haliqeuo %: N 8,98 
CygHoyN30C!4. Bprruncmeno %: N 8,64 


I]pu fo6aBieHun BOAHBIX pacTEOPOB HeOpraHwyecKUXx coe K BOJHOMY pac” 
1BO Py XJMOpHa TPH-N-2MMHOTPHeHMMOKCOHHA NOyYeHb! Apyrve comm 9Toro 
_ KaT HOHA. 

6) MVonug. Becupernoe menkoKpuctananuecKoe BellecTBO, yMepeHHo 
Pac TBOpuMce B aLleTOHE, MIOXO pacTBOpuMoe B XOJONHOM BOMe, HepacTBOpHMoe 


-* Cnextp cuaT B ontu4e cKoii ma6opatopun Uncrutyta semenTooprannueckux coequnenuit 
‘AH CCCP (cm. puc. 1). 
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B apupe. IIpu HarpeBaHun OOyrIMBaeTCA, He WaBACh, B MHTepBawe 180—200°. 
Comb ounmeHa MepeKpHcTaliusannen U3 BOB. 


Hatineno 4" © 5428) ote td;) Hana eee 
CisHigN3OJ. Baraucneno %: C 51,58; HAs 32 


s) [Bovaaconb Komuda chHOAHOKH PTyTbw. Baequo- 
XKEITOR MENKOKPUCTaIMYeCKOe BelleCTBO, PaCTBOpHMoe B alleTOHe, NOX 
pacTBOpHMoe B Bose, HepacTBopuMoe B supe. IIpu HarpeBaHuu comb O6yraH- 
BaeTCd, He IwlaBaAcb, B HHTepBate 200—230°. 


Hatneso (%: (© 33,702.93. Jhoo), 00 
CagHsgNeO2HgJs. Brruucmeno %: C 33,42; H 2,87; J 39,24 


r) XnoponaatuunatT. Cob UpesctapaaeT co6ok KpemoBoro wBeTAa 
MOPOWOK, MJIOXO pacTBOPHMBIi B Boe, alleTOHe, CIMpTe, HATPOMeTaHe, PacTBO- 
puMpIli B pasOaBseHHO comsHok KucoTe. [Ip HarpeBaHuu OOyrmMBaeTcsa, He 
MWlaBACh, B UHTepBase 200—250°. 

Hatiqzeno %: N 5,76; 5,67 
CysHigN3sOPtCl,. Baruncaeno%: N 5,99 

Conmu TpunHoaTpumbenuAoKkcouus. a) Tpunonug. 
0,3 r (0,66 MMow.) XOpuyla Tp--aMMHOTpHPeHUAOKCOHHA MOCTeNeHHO TIpHOaB- 
JIeHO TIpH OXMaxKeHuH K pactBopy 0,2 r (2,6 mmo.) NaNOz B 4 Mi KOHL. 
H2SO4 (d = 1,84). Homyuenupli npospagHbit pacTBop cOuIM [Ma30HHA BbIMHT 
B15 Mi eg. BOA, a 3aTeM Ty]a 2%Ke MpHOaBseH KOH. BOZHEIM pactBop NaJ jo 
NOMHOTH! OCAKICHUA TPHOLuAa Tpu-n-HoxTpudenumoKconua. Burxog ero0,6r 
(87% oT Teopun). Iloce nepeocaxeHua a6c. SPUPOM H3 alleTOHA COJIb pe ACTaB- 
JiaeT COOOM TEMHO-KpacHble KpucTasbl c T. paz. 180—181°, xopomo pacTrBopu- 
MBI€ B alleTOHe, HepaCTBOPHMBIe B Boe MH Z*pupe. 


Hatieno %: C 21.61; 24-48. Hf 4 18: 128s Hal 4eoows (eco 
CygHy2OJs. Bprruncneno %:.C 21,50; lal als 2X0p Hal owns 


6) Moyug. Monyuen u3 Tpuiogquga nytem AByKpaTHoro mMepeocaxkyeHus 
nocdeqHero SPHpOM H3 alleTOHA, HACbIMIeHHOrO CepHUCTLIM Ta30M. CoJlb HMeeT 
T. pag. 163—164°, oHa pacTBOpuMa B alleTOHe, MIOXO pacTBOpuMa B XOOZHOM 
Boe, HepacTBOpHMa B Supe u yruepozopozax. Kpuctanau3yetca C OJHOH MO- 
mekyJOH BOB. 


Haltigeno %: C 27,96; 28,45; H 1,70; 1,94; Hal 66,44; 66,40 
CygHyO2J4. Boruncmeno %: C 28,08; lal See Hal 65,93 


Peakuuada X10Ppua Tpun-aMUHOTPHPeHUAOKCOHUA 
c NaNOz2B conaHOK KuCaAOTe. Pactsop | r (2,3 mMomn.) xnopuga 
Tpu-n-aMMHOTpHdenwoKconHa B 10 Ma Kon. HCl o6pa6oTaH HacbIIIeHHbIM 
pactsopom 2 r (30 mmo.) NaNO2z B Boze, a 3aTeM H3ObITKOM KOHIL. pacTBopa Ho- 
jucToro HaTpua. Brasil ocaqoK usBeyeH acsupoM, SPupHbIM pacTBop mpo- 
MBIT BOJHBIM pacTBopoM NaeSOs u BbIcyieH Hag, CaCle. OcTaToK mo ucnapeHuH 
aupa Harpesasicad C OOpaTHbIM XOMOZMIbHHKOM c 8 Ma Kony. HCl uw 1,6 r Metan- 
JIMYeCKOPO OOBa JO pacTBopeHHa HocneqHero. HepacTBopuBuinlica ocaqoK OT- 
(PUNbTPOBAH, MPOMbIT BOAO M BEICyIIeH. On MpepctaBsaerT cool n,n’-_uion- 
Auenunoset spup. Berxoy ero 0,45 r (67% oT Teopun). T. na. 138—139° (noc- 
Je MepekpucTalIu3aluH U3 cnupTa). | 

Ilo murepatypHbiM Wanupm (°), T. mW. ,7’-quvonyudenusnoporo supa 139°. — 


MockoscKui rocyapcTBeHHbIii yHHBepcuTeT Tloctrynusio 
um. M. B. JlomoHocosa 30 III 1961 
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XHMHA 


' Bb. A. NOMOBKHH u esen-Koppecnonnenr AH CCCP A. B. HOBOCEJIOBA 


- ACCJIEQOBAHME CHCTEMbI CEJIEHUT CBUHILA — OKMCb 
CBMHLLA 


B pesyibTaTe W3yYeHHA Mpouecca B3aNMOselicTBUA CeeHHa CBHHIA C KH- 
‘cmopoyom (1) moKasaHo, uTo mpu 500—600° eguucTBeHHEIM MposyKTOM OKUC- 
| WeHMA ABJIAeTCA CemeHuT cBuHIa. IIpH Ocaee BbICOKMX TeMMepaTypax OKUCJe- 
a (700—900°) oGHapy2KeHEI KpucTaiuyuecKkue (a3sbl, Omu3KHe TO cocTaBy 
'K OKcucelenutTam 2 PbO -PbSeCs u 4PbO-PbSeQOs. Stu xe coeqMHeEHNA MH OKHCB 
“CBHHIa HalifeHbI B NpOdykTax TepMuyeckoro pasmomeHUA CeneHuTa cBuHIa (2). 
ic IleJIbIO YTOUHEHHA COCTaBa H-TpaHUl CYMIeCTBOBaHHA OKCMCECHHTOB CBHHILa 
Hamu Oblla MsyyeHa cuctema PbSeO3; — PbO metonamu TepMuyeckoro UH PeHT- 
‘|TeHoda30poro aHaJin3a. 

J{18 MpHrOTOBJeHHA CMeCeH HCMOb30BaIMCb *KeNTAA OKUCb CBMHILA MapKu 
fe. I. a. UM CEeCHMT CBHHILA, NOJyYeHHbIN H3 CeIeHHCTOH KMCJIOTHI (¥. J. a.) H HUT- 
pata cBuHna 4. 4. a. (*). Ucxogupii PbSeOs aHamu3supoBasca Ha comepxKaHue 
CBHHI[a KOMIJI€KCOHOMETPH4eCKUM THTpOBaHHeM C MHJMKaTOpoM 1|-(2-nmMpuzu- 
/11430)- -2-pe3sopiiHHoM (*) Hu ceseHa HOJOMeTpH4eCKHM MeTojioM (°). [lonoxeHHe u 
OTHOCHTCJIbHbI€ HHTCHCHBHOCTH JMHUM Ha peHTTeHorpaMMe MCXOJHOFO CeeHHTAa 
CBHHIa XOPOMWO COBMaH C HTepaTyPHbIMH aHHbIMn (°, °). 
| O6pasub 2a TepMuyecKoro aHasIu3a TOTOBMJIMCh OTHKHTOM THLaTebHO pac- 
‘TepTbIX WM MepeMellaHHbIX CMeceli KOMHOHEHTOB B SBAKYHPOBAHHBIX KBapIleBbIX 
‘ammysax. Peutrenoda30BbiM H TepMHYeCKHM aHasIM30M H€CKObKHX OOpa3sioB, 
TIOMYYeHHBIX TPH pa3IH4YHOM BpeMeHH OTKHTAa, ObWIO NOKa3aHO, YTO B HaLINXx 
YCIOBHAX AIA MOMyYeHHA PaBHOBECHBIX cMeceit c cofepxwKaHHem PbO menee 
‘70 mon. % jocTaToueH oTKUr B TeyeHHe 20 uac. mpH 560—570°; aa cmecelt 
'C OOMbIIHM COfepxKaHHeEM OKHCH CBHHIa TpeOoBaicA OTKHT B TeueHHe 40 ac. 
tipu 630—650° *. Mbt He roToBusH OOpasitbl ciaBJIeHHeM KOMMOHEHTOB 
BCJIeCTBHe TOTO, 4TO CeJICHHT CBHHIla MWWaBHTCA C pa3JIOXKeHHeM HM BbIJeue- 
\HHMeM ' J[ByCKHCH ceveHa (°). 

_ JiucddepenunaibHpli TepMuyeCKHH aHaIH3 MpOBORMICA Ha MupoMeTpe 
HH. C. Kypuaxosa IIK-52 c nmatuna- laTHHOPOAMEBBIMM TepMomapaMn. Temne- 
[paTypa onpegersaacb c TOUHOCTHIO +5”. B KavecTBe STAaOHHOFO BeulecTBa HC- 
MoOb30Banacb OKHCb amioMHHNA. Mccmenyemple OOpasibl NOMeMlaIMcb B Ta- 
WMHOBHIM THreIb. OObMmHAaA BemMUHHA HaBecoK 0,8 r. M3-3a CHbHOrO Nepeoxsaxk- 
fers pactaBoB HW H3MeHeHHA CocTaBa CMeceH IPH NlaBeHHM 3allMCbIBaUCb 
TOJIbKO Kp¥Bble HarpeBaHun. Cpeyuaa cKopocTb Harpepa 10—12 rpay/muu, B oT- 
(lenbHbIx cmyyaax 5—6 rpay/MuH. XUMMYeCKHM aHaJIH30M HeCKOJIbKUX OO6pas- 
MOB, HarpeTbIx co ckopoctbio 5—6 rpay/MuH JO MOHOrO MW1aBeHUA U ObICTpPO 
OXJ1axKJeCHHbIX, ObIIO yCTAHOBJIEHO, 4TO COCTaB CMeCeH IPH 9TOM MeHAeTCH MeHee 
gem Ha 1%. 
_ PeutrenorpaMMbl OblIM MOJTyYeHbI 10 MeTOY MOpOIKa C HCIHOJIb8OBaHHeM 
Fe — K uayuenua B kamepax PKJI quametpom 57,3 mM. Jl1a BbIcoKOTeMMepa- 
| TY pHEIX PeHTTeHOCbeMOK IIPHMeHAIaCh KaMepa «YnuKam» (*) c HamMetTpom 
190,05 mm. Bo scex cilyyaax BeneCTBO MOMeNLaIOCb B KalWJIIApbl H3 CTeKsJIAa 
‘@impekc». OueHKa HHTCHCHBHOCTH JIMHHM PeHTTeHOrpaMM MpOWsBOMMaCh BUSY- 
JIbHO NO NATHOANIbHOM WkKaJe. 


: 


* [Ip Ooee BLICOKUX TeMMepaTypaX BeLUICCTBa CHJIbHO pasbefaloT KBapLl. 
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JvarpaMMa COcTOAHMH CHCTeMBI, NOJy4¥eHHaA Ha OCHOBAHMM JaHHbIX TepMH- 
yecKOrO HM peHTreHoasoBoro aHasH3a OTOMKKEHHBIX CMECEH, usoOpaxena Ha 
puc. 1. PesybTaTbI peHTrenodas0Boro aHaJIM3a OTOXKKEHHBIX CMeCeH MpelcTaB- 
JICHbI Ha puc. 2. 

OnpefemeHHble HaMH TeMMlepaTypbI MllaBJIeHHA KOMMOHEHTOB — PbSeOs u 
PbO oxa3aucb papubimu 680 n 885°. B cucTeme oOHapyxeHO 2 coeqMHeHHA — 
OKCHCeIeHHTHI coctaBa 2PbO -PbSeOs u 
4PbO -PbSeOs. 

OxcuceneHut 2PbO-PbSeOs npu 
755° maBUTCA Cc pa3mowKeHHem: 2PbO. 
-PbSeOs = pacnaas +4PbO-PbSeOs vu 
o6pa3yeT C CeICHHTOM CBHHIa 3BTEKTHKY 
mpu 605° u 33,3 Mon. % PbO. Oxcuce- 
aeHut 4PbO -PbSeOs naaButcs KOoHrpy- 
3HTHO pH 805° u oOpa3yeT 9BTEKTHKY 
c oKucbIO cBHHIa (800°, 83,3 mon. % 
OKHCH CBHHILa). 

IIpH TepMuyecKOM aHasu3e, Kpome 
apekToB, OMpeleteHHO OTHOCALLNXCs 

a K pa3JIO%KeHHIO HAM MWaBJIeHHIO BBIILe- 
HENRI ATES Blea: 70 80 90 P00 \agaHHBIX cha3, OOHApy2KeH psa sdbbex- 
bes TOB, KOTOPble OJHO3HAYHO paciuiMdpo- 

Puc. 1. Cucrema PbSeO3 — PbO. a—CKO- BaTb He yfamocb. Tak B o6macTu 45— 
pocts Harpesa 10—12 rpag/mun, 6 —CKO” 63 mon. % OKUCH CBHHI\a pu HarpeBa- 
Dot: GRARD EER FSe- OURS HUM CO cKOpocTb1o 5—6 rpay/MuH MIpo- 
ABJIACTCA PAN SHLOTepMuyecKUX SppPekTOB (625, 650 u 710°), KoTOpbIe oTcyTcT- 
BYIOT HIM OTMe4¥AIOTCA JIMIIb HEOOJbIIHMH NeperHOaMu Ha AudpepeHwMabHbIXx 
KPHBbIX IIpH cKopoctu Harpepa 10—12 rpay/muy. Kpome Toro, pu MeqIeHHOM 


| | iG ce eee ene eee 
Phe, ieraet | iL lL ee Q 


10 20 40 
salt iL, ine rates ah re emer 50 
10 20 30 40 50 
| 
2Pb0-PbSe0, ——— alte aia APU Le stunt eer 667 
10 20 


4Pb0-PbSe03° 


lopbo-Pbse0 


S 


30 40 50 
Mee ew eek 
10 20 30 40 50 
80 
PbO: PbSef ———— 
0 20 30 40 50 
90 
10 20 30 40 50 
PbO xcenm ; 100 
erat 20° 30° 40 50 


Puc. 2, Urpux-quarpamMbl oToxKxKeHHEIX cMeceli B cHcreme PbSeOs — PbO 
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HarpeBaHU TeMIlepaTypbl OKOHYATeIbHOFO MaBJeHHA CMecei Cc cOyepxKaHHeM 
PbO 55 u 60 Mon. % noHwxKatoTca c 750 nu 755° cooTBeTcTBeHHO 0 730°. SBTeKTH- 
geCKUM addexT (605°) nposBaetca Ha TepMorpaMMax BCex OOpa3IlOB HesaBHCHMO 
OT CKOpocTH HarpeBa. BplacHuTb Ipupoxy sTHX atpeKTOB cpaBHeHHeM BeHYMHbI 
THKOB AuppepeniMabHOK sanvcn HM BUSyabHbIMH HaOMIOMeCHNAMH He yanocn. 

PeHTreHopasonoe HCCleOBaHHe 3aKaJIeHHbIX OOpasioB coctapa 1: | noKa- 
'3a0, 4TO OHM COCTOAT TOABKO U3 2 pas: PbSeOs u 2PbO-PbSeOs. [Ipumenenue 
BLICOKOTeMMepaTypHOH PeHTreHOBCKOH CbeMKH OKa3aJIOCb HeBO3MOXKHBIM, Tak 
‘Kak HaM He yJlaocb NogoOpaTb MaTepHal WA Kanuapa, He B3aMMOJelcTBYIO- 
mit c BellleCTBaMU IIpH Temilepatypax Bpte 600°. BosmoxHO, yKasaHHble Tep- 
_Mudeckue adekTsl OOycOBJeHbI O6pas0BaHHeM HM MpeBpallleHuaAMM HeycToan- 
/Boro OKcuceleHuta PbSeOs-PbO. 

_ jlanee, wa TepMorpammax cmeceli, comepxamux ot 5 zo 20 mon. % oxKucH 
‘CBHHIa, KpoMe 9BTeKTHYeCKOrO stpieKTa, MpOABIAeTCH JHLOTepMuYeCcKUH ap- 
“(beKT pu 625°, oTcyTcTBylouluii Ha TepMorpaMMe 4uCTOrO ceeHUTa CBHHIA. 
Ophekt o6patum. Ha yeGaerpamme oGpasua cocraBa 95 mon. % PbSeOs u 
‘5 mon. % PbO, 3aKkamenuoro oT Temiiepatypbi 640°, MOMHMO OCHOBHBIX JIMHHH 
(CeJIeHHTa CBMHI[a, MPHCyTCTBYIOT HECKOJIbKO JIMHH, KOTOpble: He MPHHaMexaT 
“PbSeOs u 2PbO-PbSeOs. Stor adekT MoxeT ObITh OTHECeEH K OOPAaTHMOMy T1O- 
_JMMOpHOMy IipeBpallleHuio CeeHHTa CBHHIa, CTAaOHM3HPyeMOMy OKCHCceeHH- 
‘tom 2PbO -PbSeOs. He uckmoueHa BO3MOXHOCTD, ITO appeKT OTHOCHTCH K 1aB- 
JI€HMIO SBTCKTHKH Mpelnolaraemoro HaMH coequHeHUA PbSeOs-PbO c cemenu- 
TOM CBHHILa. 

He Beerga BociipousBozauiueca addbekte mpu 275 + 10° u 370 + 10° oTme- 

“4aroTCA Ha TepMorpaMMax cMeceli c COJepxKaHHeM OKHCH CBHHIIa 25—75 mow. % 


eer 


we 


/0. 
‘Jaa ycraHopnenua npuposEt addbeKToR Hamu Moy YeHBI peHTreHOrpaMMBI OTOX- 
KeHHOW cmecu coctaBa | : | u oKcuceteHuta 2PbO-PbSeOs mpu Temmepatypax 
/20, 320 u 450°. Bce tpu pentreHorpaMMbI Kaxxjloro O6pa3ila OMHHAKOBbI Mex Ly 
_coodoi. Takum o6pa30m, OTMeUatolliHeca TipeBpallleHiaA He CBA3AHbI C O6pa30Ba- 
“HHe€M H pa3JIOXKeHHeM HOBbIX KPHCTAaJIMYeCKHX (a3 U, BO3MOXKHO, OTHOCATCA 
K lpespamenuam II poga oxcucerenuta 2PbO-PbSeOs. 
' PeutreHoda30Bbli aHaiH3 MOyYeHHbIX OKCHCeJICHHTOB NOKa3aJl, 4TO OHH 
“MJCHTHGHBI MO CTpyKType KpucTaMueCcKHM (pa3aM, OOHApyxXeHHBIM pauee (’) 
-B IpodykTax OKucmeHHA celeHuga cBuHa. 2PbO-PbSeOs Kpuctammusyerca 
‘|B TeTparoHabHOM pellleTKe Cc NapaMeTpaMH OObEMHOLMeCHTPHPOBaHHOH 9JIeEMeH- 
‘| TapHol sueiiku a = 3,92 xX, c = 5,37 KX; 4PbO-PbSeOs — B pomG6uyeckont 
“C TapaMeTpamMu OObeMHOLeHTPUPOBAaHHON SieMeHTapHOl sueliku a = 3,92 KX, 
Poon 5.72 KX. 
MocxkoseKHlt rocyapCTBeHHbIli yHHBepcuTeT Tloctrynuao 
um. M. B. Jlomonocosa 6 IV 1961 
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Axayemux MW. B. TAHAHAEB u B. ®. JDKYPHHCKHH 


MNPAMEHEHHWE CHEKTPO®OTOMETPHH JIA W3Y4EHUNS 
COCTABA WU CTPOEHHSA XJIOPHAHbIX KOMMJIEKCOB 
KOBAJIBTA 


Tlomocbi KpucTasmuyecKoro MOA B CHeKTpe MOPIOWEHHA KOMMVJICKCHBIX HO- 
HOB HelOcpeACTBeHHO CBA3aHbI CO CTPYKTYpOH NoOwIA WMraHOB. STO cOcToATemb- 
CTBO MO3BOHJIO Ha OCHOBE CHEKTPOC*OTOMETPHYECKHX H3MEPeHHH MOUNT 3Ha- 
YANTEIbHYIO HHPOPMAMIO OTHOCHTEIbHO COCTaBa, IPOUHOCTH H CTPpOeHHaA KOM- 
IWI€KCHBIX YaCTHIL B KHEZKHX cpelqax. B MpOTHBOMONORKHOCTS KUAKMM cpelam: 


sy" \ 
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400 °~«S0D 60S ' 500 600-700 mu 


Puc. 1. CneKTp normomenuat cmiaBpop B cHcTemax CsCl — 

CoCl, (a), RbCI— CoCl, (6). Lup coorpetctaytoT cienyio- 
IMM MOJJIApHbIM oTHOWeHHAM MCI/CoCls. a: 1 —0, 2 — 
0,9,3—1,4—2, 5— 326; 6: 1— 1,2 —2,3 — 47 


CBA3b Me2K]ly COCTaBOM HM CTPOCHHEM KPHCTaIMYeCKHX BEMLeCTB He ABJAeTCA 
HemocpeACTBeHHOH. OgHaKO IIPHMeHEHHE CHeKTPOPOTOMETPHU B Mane Pu3sHKO- 
XHMM4YCCKOTO aHaIH3a MOKET HM B STOM CJly4ae JaTb YKa3aHHe Ha COCTaB HM CTpoe- 
HM KOMIIJICKCHBIX CoeqHHeHHM. CneKkTpbl MormouleHua G6esBoqHOorO CoCle u KoM- 
MI€KCOB, comeprKalux uoH [CoCla]?~, usyuanucb HeogHoKpatTuo (1~°). Yuer pent- 
TeHOCTPYKTYPHbIX JAHHbIX MO3BOJIAeT ClenaTb BEIBOT (*~*), aro Momoca Morso- 
IeCHMsl C MaKCHMyMaMy Tipv 530 u 580 Mu npHHadiexuT OKTasIpHu4yecKOMy HOHY 
[CoCl,]*~, a tonoca c Makcumymamn mipu 412, 450, 535, 625, 660, 685 mu cBa- 
3aHa C CyIeCTBOBaHHeM TeTpasipuyecKkux uoHnoB [CoCla]?-. 

Hamu OblIM MOJIyYeHbI CIEKTPbI MOPOULeHHA KPHCTAWIMYeCKUX CIaBOB 
B cucTeMax H3 OesBoqHOrO CoCls H XTOpHAOB WIeIOUHBIX MeTAJLIOB. 

BemlecTBo WIM CMeCb BeIIeCTB B paCclaBMeHHOM COCTOAHMM HaHOCHJIHCe 
TOHKHM CJIO€M Ha CTCHKM 3aKPbITOH KBAapLeBOH MpOOUpKH, uM MormomeHue Mouy- 


YeHHOH TAKUM TlyTeM TOHKOM MOWMKpUCTaAMYeCKOH MIeHKU M3MepAsIOch Ha 
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eKTpoboTomerpe C®-4. OxKchepumMenTabHble JaHHbIe MpeycTaBseHb! Ha 
puc. 1—4. 

_ Ha puc. 1 npegcrapnenbl cnekTpbl MoriouleHHa cmmaBoB B cHcTeMax 
CoClz — CsCl (a) u CoClz — RbCl (6). Kpusas /a npencrapnset BuyuMyto 06- 
WacTh MoNoch abcop6uuH CoCle, umeroujero oKTasypuyueckoe crpoeune. Ilonoca 
MMeeT MaKCUMyMBI IIpu 535 u 590 mu. Tormomenue cnapa CoCle ¢ CsCl ¢ Monsp- 
HBIM OTHOIeHHeM |: | MpescTapeno KpHBon 3a. Kak BuqHO, KpHBan cOxpaHsaerT 
XapakTep OKTaspuyecKoOl TOMOCHI, OHAKO puodperaer mpapce neyo. Baio 
TpeANOIO*wKeHO, 4YTO 9TO CBA3AHO C HeJOCTATOUHOM TOYHOCTbIO CTeXHOMeTpHE 
COCcTaBa, 4TO OOYCMOBMBAeT NOABCHNE CeEIOB CHIbHO MOTOULaIOWIMX TeT- 
paswpuyeckux KOMMNeKcos. JlelicTBUTeIbHO, CNWaB C MCASPEBIM OTHOIMEHKEM 


Fe preety ENS Sloe ~ 
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a fide 1 i or" ! =e 
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Puc. 2, CnekTp mormomenua cimapos B cucremax KCl — CoCl, (a), 
NaCl — CoCl, (6). Uueppt coorserctayioT caefyioml¥M MOJIApHEIM 
z oTHomeHuam MCI/CoClo. a: 1—1, 2— 1,8, 3 ~2, 4—900; 

f 6: eo dk ae ae 


CsCl k CoCle, papupim 0,9, He uMeeT MpaBoro Mie4ua Ha aGcOpOMMOHHOM KapTuHe 
(Kpusas 2a). ‘Takum o6pasom, pu cnmaBaenuu CsCl c CoCle B oTHomennyH |: 1, 
BepOATHO, OOpasyeTca OKTasqpMyecKHH KoMMseKc coctaBa CsCoCls. Coenune- 
HMe 2TO CHHEFO I[BeTa, 3aTBepeBaeT B HIVIaX HM He OBOMHAeTCA Ha BOSyxe. 
NDR 4a ipeAcTaBaneT cieKTp nNorsouleHusa cimaBa CsCl c CoCle B OTHO- 
tenvu 2:1. CnexTp norsmouleHus TMOJHOCTbIO COOTBETCTBYeT adcopOuHOHHON 
KapTuHe, agement Ja TeTpasipHueckoro KomMsekca cocTaBa Cs2CoCla 
°). IlomyyeHHoe coequHeHHe Ha BO3yXe€ YCTOHYMBO CKOJIb yroqHO Aouro. 
| Hee CsCl ¢ CoCle c 6ombmIMMM MOJApHBbIMH JoAMU CsCl coxpaHsAtoT CTpyKTy- 
dy CeKTpa, XapakTepHylo JIA TeTpas{pM4eCKUX KOMIEKCOB (usmHOCTpupyer- 
i KpHBOH 5a AA ciaBa c OTHOIMeHHeM 326). Cuctema RbCl — CoCle axnamo- 
"MUHA TOJIbKO YTO paccMoOTpeHHOH. CueqyeT MiIb OTMETHTb, 4TO TOMOCa Tors0- 
flenua cnmapa RbCl c CoCle B oTHomeHHH 1: 1 He HMeeT TeTpaspuyecKkoro 
ipasoro nueva. Mrombpyuatpie cuHHe KpucTaJibl RbCoCls yerotunspr Ha Bosyyxe 
WWIHTeIbHOe BPeMA, OMHAKO C TEYCHHEM BPeMeHH Bce Ke NOABeprawTcaA OBOMHE- 
4HIO, TlepexoJa B po3s0By10 ruypaTHy1o dopmy. 
_ IImapxoctp B cucteme KCl — CoCle usyyanacp M. C. Posy6eson u A. I. Bepr- 
VaHom ("). Bpwio HaigeHo Ba KOHIpy9HTHO TMlaBAWIMXCA cCOeIMHeEHNA 
JoCl2-2KCl, 5CoCle-9KCIl u ogHo uHKoHrpy2HTHOe CoCle-KCl. Cnrexrpo- 
JOTOMETPHYeCKHe H3MepeHNA HaXOAATCA B COOTBETCTBMH C STHMM J\aHHBIMH, 
mic. 2a. Kpusas la ornocutcs kK cnuapy CoCle-KCl. Kak Bpugquo, ona oOnegu- 
€T YEPTHI CIEKTPOB OKTAIAPHYeECKHX H TETPa2IPH4YeCKHX KOMIWICKCOB C KOJIH- 
CTBCHHBIM TpeoOsalaHHeM OKTASIPpHYeCKHX. 
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Kpuspie 2 u 3 (puc. 2a) mpescTaBsmioT CHeKTp Normonlenua coeMHeHHH 
5CoCls-9KCI u CoCls-2KCl coorsercrBeHHo. YBeMyeHHe MOJApHOK Nomm KCl 
B cimaBax ero c CoClz He MpHBOAUNT K NOABCHHIO HOBBIX CTPyKTyp (MJOCTpH- 
pyercs KpuBoll 4a 11a crimaBa C MOAAPHbIM OTHOMIeHHeM 940). Terpasapnueckne 
KOMIeKCbI Ha BO3AYXe€ YCTOHYHBbI CKOJIb YrOAHO oro. 

[lo aHHbIM TepMuYecKOrO aHamv3a UM KpHcTammoonTHyecKux u3sMepenuit (*) 
B cuctreme NaCl — CoCle Hue 9BTeKTHYeCKOH TOUKM OOpa3yeTCA OAHO CcoeqH- 
HeHue coctapa 2NaCl-CoCle. Cnektp mormomeHua cimaBa coctasa NaCl -CoCls 
yka3biBaeT Ha OOpa3soBaHne TeTpasqpHyeckoro KOMMIeKca (puc. 26, KpuBaa /). 
B cnaape coctapa 2NaCl-CoCls Bu3syabHO BUHbI ABe asbl: TeTpaswpuyeck an 
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O2/- fa | 
3 _ | 
een : 0. «650 ~~«700 
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Puc. 3. CnekTp normomlenua cria- Puce. 4. J[uddepenunaibubie KpH- 


BOB B cucTeme LiCl— CoCl. Lud- 

PbI COOTBETCTBYIOT CJIeLyIONLHM MO- 

JIApHbIM OTHOMIeHHAM LiCI/CoCls: 
1 — 0,085, 2 — 2, 3 — 200 


Bble mormomenua 0,00248 M pac- 
TBopoB Co(NOs). B HHTpaTHOM 
paciiape, CoxepxKallleM pa3/IHuHBIe 


KounuectBa KCl. Kpussie J, 2, 3 
OTHOCATCH K CJI€fyIONLHM Napam 
MOJAPHBIX KOHMeHTpaunit KCl, | 
cootgetcTBeHHO: 0,139 Hu 0,000, 
0,282 u 0,139, 1,635 u 0,282 


M cia6o Mormoularoulad OKTasqpuyeckasd. CmekTp NoriouleHua TeTpasspHyec 
KOM (ba3bl UpescTaBseH Ha KpHBot 2 (pyc. 26). CruaBbl c OObIIMM COepKanHe 
NaCl npogosmxKatoT coxpaHaTb OGe OTMeyeHHBIe das. [Ipuuem oma oKTASApU 
yeckoH cpa3bI Bospactaet. Jima cnapoB coctapa 4NaCl-CoCle nu 5NaCl-CoCl 
HaM yaJlOCb Pa3eIMTb ITH (a3sbl. COOTBETCTBYIONINe CIEKTPbI NOTMOWLEHUA per 
CTaBJICHbI KpuBLIMH 3 u 4 (puc. 26). CnmaB c oTHomteHHem NaCl x CoCle 10 
COJepXKUT TOJIbKO OKTAdIpHyuecKy1O AeHApuTuyo dasy, KpuBaa 5 (puc. 26) 
OuepuyHO, OHA TipetcTaBaeT coOOH OTpaHH4eHHbI TBEPAbIM pacTBOp 3aMellle- 
Hua CoCle B NaCl. [pu stom xapaktep KoopyuHalun uoHa Co?* coxpaHaerca. 

CnaBpl CoClz c LiCl ofHopoxHbI BO BCeM MHTepBase OTHOMIeHHH KOMMOHEH- 
TOB Kak M10 BHeWIHeMy BUY, TaK MU lO ONTHYeCKHM CBOMCTBaM. B cBa3H C 6/130: 
CTbIO HOHHBIX pafuycos Co?* (0,82) u Lit (0,78) Bo3MoxHbI Ux B3aHMHBIe ¥ 
HEIPePbIBHble 3aMellCHHUA B KPHCTaIM4YeCKUX pemleTKax CoCle u LiCl ¢ coxpa: 
HeHHeM Jia HOHa Co?* OKTadpMyuecKkoro KyOuyecKoro KpuCcTaNMMYeCKOrO NOMA 
M3 puc. 3 BuO, 4TO CMeKTp NormouleHuA cnaBoB B cucTeme LiCl = CoGy 
COXpaHAeT YeEPTHI, CBOHCTBEHHbIC OKTAIIPHYeCKUM KOMIII€KCaM B WIMpOKOM HH 
TepBasle OTHOWICHHH KOMMOHeHTOB. OnTHuecKne JaHHble HAXOJATCA B COOTBETCT 
BHM C pe3ybTaTaMH H3y4eCHHA MaBKOCTH B TOM xe cucTeme (°) 4 ASM 
pesybTatam Mepapu u Bapoun (1°) (KpuBaa nNaBKOCTH HMeeT BA MHHHMYM 
U MaKCHMyM, OTBeyaIolHi coequHeHMo LisCoCl.). 
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/ TakuM 06pa30M, HOH KOGabTa B XJIOPHAHBIX KOMIJICKCHBIX COCEMMHEHHAX MO- 
KET HaXOJMTbCA Kak B OKTAd{pax, TaK HW B TeTpagpax, OKa3bIBaA MpesqmouTenve 
Terpasipam. CKOHHOCTb K BxXOxKJeHUHIO B OKTAa93JIpbI NafaeT lo pany Cs — Li 
IJIAl KOMIJI€KCHbIX COCMHEHHH C ATOMOM UeIOUHOrO MeTaJa BO BHewHel ccbe- 
. B To Ke BpeMa OM30CTb HOHHEIX paguycos Co*+, Na* u Li* cosqaer ycuio- 
BMA Id BXOxJeHuA Co** B pemeTKu NaCl u ocoGeHHo LiCl c coxpanennem OKTAa- 
Sapuyeckow KOOpsuHauun. CKNOHHOCTA K OOpa3s0BaHHIO BbICIIMX KOMIVJIeKCOB 
fayaeT mo pany Cs — Li. 
_ B oxrasfpwuecKoM KDHCTaIMYeCKOM Tole OCHOBHON *F ypoBeHb HOHa 
Co** pacuiennetca Ha TpH NoxypoBua Js, [, u Fe. CnenyrouluM ypoBHem, He 
PactiilenIAOUlMMcaA B OKTaSpHyecKkoM Nose, aBIaeTca 4P. B cooTBeTCTBHH ¢C 
STHM MOMOCH, OTBeYaIoNlNe Mepexogam *F(Iu)—>*F(l;) u 4F(ls)—>*F(l,), 
Mp MasIbIX paculeMIeHHAX JOKHbI HaXOJHTbCA B UHpakpacnoli oGua- 
eru . Ilonoca *F(I's)—>*P(/4) nepexoga B cia60M KpHCTaJJIMYeCKOM Tome OuK- 
Ha HaXOJMTbCA B BUAMMOM OOmacTH. JleiiCTBHTebHO, WeHTP TAXKECTH OCHOBHOIi 
MOOChI BUAMMOK OGsacTH JIA coeqHHeHHH CoCle 1 MeCoCls mexut npu 590 u 
600 mp. II[punuman ana F — P nepexoga 7 =3/5(E, — Ee) + 15400 (¥), 
ae E, — £2 — pacujenenue F yposusa u 15400 cm™! ectb paccrosaHue Mexyy 
/ u P yposusamu B cBOo6omHOM vuoHe Co?*, Haxonum E, — E2 = ~3300 cm! 
E? CoCle u 2200 cm~? asia MeCoCls. Kak BuHO, eCIM He IIPHHUMAaTb BO BHHMA- 
we cMeileHue P ypoBHsA B KpHcTasIMYeCKOM TMOe, BBECHHE BO BHELIHIOIO C(pe- 
[py KOMIIeKCa WeIOUHOrO MeTaJIJIa pe3KO CHMKAeT CHTY KPHCTaIMYeCKOTO NOs 
M, CIEMOBATeIbHO, BeeT K CHHKeHHIO KH 6e3 TOrO ca6oro NpeBbIeHHA CTaOH- 
AM3upylouleH CHIbI OKTAIIPN4YecKOrO NOAA Hay, TeTpasqpnyueckum (1), Xapak- 
TepHO, UTO 3aMemjeHve HOHOB Na* u Li* nonamu Co** B WleOUHIX XJOpHax He 
(CBA3AHO CO CMeIILeHHeEM OKTAZTpuyecKOH MoOcbI, npucymleH CoCle qaxe B cily- 
qyae TBepwbIx pacTBopos c LiCl. 

Tot dak?T, 4YTO HOH KOGOaIbTAa MpemmounTaeT TeTpasspunyeckylo cchepy, Ha- 
XONUT cBoe OTpaxkeHve B xXuMuH pacTBopoB. Ilo aHHbIM Mpesbiqyuyel paodo- 
Tb (7°), GbimM MocTpoenbi AucdpepenMabHble KPMBbIe CMeKTPOB MOTMOWeHHA 
MByX pacTBsopos Co(NOs)2 B HHTpaTHOM paciiiaBe, coyepxaulleM pa3.1HULble 
komnuectBa KCl. Ilo namremy muenuio, NowyyeHHad KapTHHa XapakTepH3yeT 
MONOCHI NOrOMLeHHA TeX KOMIMJICKCOB, KOTOpble HaXOJATCA B H3y4aeMOM HH- 
TepBasle KOHIeHTpalui ayeHyoB B Goubwiem KOMUecTBe. KpuBaa 3 puc. 4 
@HaOrM4Ha TeM KPMBbIM, KOTOPBle MBI MOyuasH Mia TeTpasypMyecKuX KpH- 
‘(TammMueckux KommsmeKcos. Kak BHAHO, M@KCHMYMBI MOPMIOUleHHA HHSINIMX 
KOMILI€KCOB MpuvalmexaT, mpu6uu3suTetbHO, 620 u 660 my. Panee (*%) mpi 
(yxKe BBICKa3bIBaIM MpeMoOwKeHHe, YTO STHM TOMOCAM COOTBETCTBYIOT KOM- 
‘mekcupie wactuunt [CoClz) u [CoCls]~. Hpunumaa so BHuMaHHe, 4TO MaK- 
CUMyM MOrmoMmeHusd BEICWIerO HHTPaTHOTO KOMIIeKca TpuHayexkuT 550 mu (1%), 
‘a MakcumyM OKTa2qpuyeckoro [CcC!,i4~ mona HaxoyuTca OKONO 590 Mu, KOM- 
‘mexcam [CoCl,] u [CoCl,}> czemyeT, BepoATHO, IpHMmucaTh TeTpasyqpuyueckoe 
rpoenue u coctas [CoCl2(NOs)2|?~ u |CoClsNOs]*~. 

, MucturyT o6uel HM HeopraHHyecKOH XHMHH Tlocrynuuio 
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XHMU fA 


Axagemux A. B. TOMUYHEB, M. B. KYPALIEB u H. ©. FABPHJIEHKO 
MCCJIEMOBAHHE PEAKIMM AJIKHJIMPOBAHHS 
APOMATHUECKHX YPJIEBOOPONOB 


AJIKHJIAPOBAHHE HA®TAJINHA TIPOMMJIEHOM HA AJIFOMOCH JIN KATHOM 
KATAJIH3ATOPE TIPH HEBbICOKHX TEMMEPATYPAX 


ANKMAMpOBaHHe yrmeBoOposos oOedpuHAMH, MpPOBOJMMOe C MOMOLLbIO pa3- 
JIMUHBIX KaTaIM3aTOPOB, KaK TipaBHJIO, COMpOBOwLaeTcA NMOCCUHbIMM peakIHA- 
MH: M30Mepu3allveli, AUcMponopuncHupoBaHHeM, JecTpykuuen u Wp. IlpoteKka- 
Hue STUX peakWui OOycOBMeHO MpHposo, MpHMeHAeMOrO KaTasMsaTOpa M yc- 
JOBHAMM peakitMM alkuaupoBanua. [loqaBmenue NOOOUHBIX peakIHH BOS3MOXKHO 
OCYUIeECTBUTbh HyTeM HomGopa KaTatHsaTopa, OONafalollero OnpeeJIeHHbIM KOM- 
TIJIEKCOM CBOHCTB, HW ONTHMAJIbHBIX YCJIOBHM aJIKHJIMpOBaHHa. 

TakuMM KaTau3aTOpaMu MOryT ObITb aJIIOMOCHJIMKAaTbI MPH MCHOb3OBaHHH 
UX B peaKIMH aJIKHIMpOBaHHA yIIeBOJOpO0B, B YaCTHOCTH apOMaTHUeCKHX,. 
omepuHaMU IIpH JONycTHMO HH3KHX TemMepatypax. HuxHaa rpaHnya Temile- 
paTy pbl aIKHJIMpOBaHHA OlpesesAeTCA TeMMepaTy PHbIMM YCJIOBHAMH NOJaBJIeHHA. 
peakIHH MOJMMepH3alluH — peaKI\HH, WMerolleH HAHMeHBINyIO SHEPrHio akTH- 
BallHH M3 MOOOUHEIX peakunH. BepxXHasd — MaKCHMA@JbHBIM BBIXOJOM IeJIeBOro: 
MOHOAJIKHapOMaTHYeCKOrO yruieBolopona. 

IIpumenenne aJOMOCHIMKaTOB B peaKUMH aJIKMJIMPOBaHHA apOMaTHYeCKHX. 
yruepowqopoyoB o6cyxfaetca aBHo ('). Ha3BaHHble KaTaJIM3aTOPbI YCIIeLIHO: 
ucnomb3yloTcs (°) NpH aKHIMpOBaHuH GeH300a M TOMyOa MponmumeHom, OyTH- 
JIGHaMM HW aMHJieHamu mpH 460—480° u 140—1€0 arm. ben307 mMoxeT ankKnupo- 
BaTbCA 2THJICHOM B IIPHCYTCTBHM CHHTETHYCCKOTO aJIIOMOCHJIMKaTa IIpH aTMO- 
ccpepHoM JaBsenun nu 400° (?). Ha quaTomute HadTasMH amkusupyetca mpu 250° 
OJlePUHAaMH, MMEIOWLMMH OT WecTH HM Ooee yruiepoqHbIx aTomos (*). HarpespanHe: 
sTuIHapramnHa (°) C AKTHBHpOBaHHBIM ryMOpuHoMm mpu 220—240° u atmochep- 
HOM J\aBJICHHM BbISbIBaeT MepepacnpeyeseHHe aIKHJIbHOH TpyNMbl: B NpOsyKTax. 
peak OOHAPyKeHbI HadTasHH, JH- HU Tpv-sTHAHAadTamuH. IIpu 275° npouc- 
XOAAT Oomee raryOokne NpeppaileHua; OOpasyloTcaA STHIGeH30N1, TAH, TeTpa- 
rugponadtamuH wu (C,,H,)2. AkTHBupoBaHHe ryMOpwHa XJIOPHCTbIM BOZOPO]OM. 
(°) MO3BOIdeT CHH3HTb TeMMepaTypy peaKIMM aJIKHIMpOBaHMA apOMaTHUeCKHX. 
yruleBoqopoxos 20 70°; HO H B STHX YCOBHAX HaGsOMa1oTCA MCCOUuHbIe peakilHH: 
H3OMepH3alluA aIKWapOMaTHYeCKUX yrseBonopomoB. Hamu (") Oblwio moKa- 
3aHO, UTO AJIKMJIMPOBaHWe APOMATHYECKUX YIeBOMOPOCB TAaKMX, KaK OeH30U U 
TOJLYOUI, NPOMMJIEHOM Ha MPOMBILUJICHHOM aJIIOMOCHJIMKaTHOM KaTaIM3aTope Npo- 
TeKaeT COOTBETCTBEHHO pu +-20° u 0° c BbICOKHMH CKOpocTamu. M3yyenne mpo- 
wecca aJIKMJIMPOBaHHA APOMATHYeECKHX YIMeBOJOPOMOB Ha aJOMOCHIMKAaTHbIX 
KaTaIM3aTOpaxX Np HH3KHX TeMiepaTypax MpelcTaBsAeTCA HHTeEPeCHBIM C TOU- 
KM 3PpCHHA BO3MOX%KHOCTH HMCCeEOBAHHA PeaKIMH, MHHUMAIbHO OCJIOXKHEHHOM 
MOGOUHBIMH Mporeccamn. 

B aHHou padore Ha ipuMepe peakllMu B3auMOselcTBUA HadTamMHa MU WponH- 
eHa MpOWOJDKeHO UCCIeELOBaHHe HU3KOTeMMepaTypHOTO aJIKHMMpOBaHHa Ha 
AJOMOCHJIMKATHBIX KaTasM3aTopax. 

YecrTaHoBseHoO, YTO H380NponMAHabraHH, NOyYeHHBI Ha amOMOCH.IMKaTe 
npu 50° (B pacrsoputene) u 100°, 10 u3somepHomy cocTaBy HeHTHYeH H30TIpo- 
NMIHapTaMHy, WOouyuenHomy c momorntb1o HsPO4:BFs (8) mpu 20 u 50°. Tem- 
nepatTypa alKWJIMpoBanusa HadtanuHa 100° Ha asOMOCHIMKaTHOM KaTaJIH3aTO- 
De ABJIACTCH HAMMEHbINeH IIA PCAKIMH, MHHUMAJIbHO OCJIOXKHEHHOM MOCOUHbIME 
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iporeccamu. B sTom cilyyae OOpa3yerca OKOuIO 8U% 1-H30NponuAHadTainna Hu 
0% 2-u3zonponumnapranna. Iloppuenue Temnepatypbl aiKuMpoBaHun yBe- 
AMYMBaeT CKOPOCTh aJIKHJIMpOBaHUA HadTaiMHa, HO HapAy Cc 9THM HaUMHaeT 
HaOMOLAaTbCA SHAYMTeIbHAA BHYTPHMOeKYIApHad H3OMepH3allud U3OMponMul- 
Haptramuna. IIpu 150°, nomumo storo, mpoucxoyurT u JMC pOnNOpmMOHHpoBaHHe 
OOpasylOWlUXcCA UBOMponuHapTramMHoB. 3a cueT STO peakuuH OOpasyercs 
HadtaiuH: npu 100° 1—2%, npu 200° oKono 4% un 250° oxon0 9%. 
J{aHHble 110 H30MepHOMy cocTaBy aJIKH- 

NaTOB, MOJYYeHHbIX pH passIMuHbIX TeM- TaOanuna 1 
nepatypax C MOMOIIbIO aJIIOMOCHIMKAaT- 


30Me i E 
Horo KaTasMgaTopa, TIpuBeeHEI B PaAGne H30mepHblli coctaB “u30npomusHadbtramn 


Ha, MOJyyYeHHOrO TipH pasJMUHbIXx 
IIpu NOBbIMeCHHH TeMIMepaTypbl aJIKu- TemMMepaTypax aJJKHJIMpOBaHua 
JMPpOBaHvaA HaGm0aerca YBeJIMYeCHHE CO- 
CoctaB H30NponuaHabtTamuHa, 
RepwKaHuA B asKusaTe 2-v30nponMtHad- tf pa anxu- %, 
TamuHa. MoxHo rpemomoxwKUTb, YTO MpH JIHPOBa- 
HHA, ° C 1-u30nponHa- 2-u30nponua- 
AJIKWJIMPpOBaHiu HadtTasiuHa W3ONPOIMMJIb- HadTaJiHH Ha@tTasuu 
Had rpylilla cTaHOBHUTCcA B MoOmOwKeHHe |, a 
o0pasoBanue 2-u30nponuinaprastuna cue- 100 80 20 
ayeT OObACHHTb W30Mep 3 allveuw |-130T1po- {00 asi. Ot 
ra. 150 63 37 
A 9 p As, 
_ Ip comocrapieHuu M30MepHbIx cocTa- 200 36 = 


BOB H3ONpOnvIHapTasMHoOB, MOJJyYeHHbIxX 
Mp HH3KHX TeMIlepaTypax, B MpHCyTCTBHM pa3/IMUHbIX KaTaiM3aTOpoOB, 
BHAHO, YTO OHH BO BCeX Cy4aAX HJeCHTHUHEI (aIKHIHpOBaHHe MpoBOANTCcA 
B YCIOBHAX, KOra NMOOOUHbIe Mporecchl CBeeHbI JO MHAHHMyMa). 

Ham KaKeTca, YTO JocTaTOUHO yGeMTeIbHbIMH (baKTaMU, MOATBeEpxKTat0- 
MMMM CKa3aHHOe, MOryT CJIyXKHTb JaHHble, MOyYeHHbIe MpH M30Mepu3allnu 
l-usonponunnadtaiuHa uucToToi oKOI0 96 Mon. %. M30mepHbrii cocTaB mpo- 
WYKTOB PpeaKIMH ONpesetACA CMeKTPaJIbHEIM MeTOJOM. 

_ Visomepusaiua mposogusacb B peakrope, KOTOpHIii IIpwMeHauIcA pH anKu- 
MMpoBaHuu Hadramuna. YcNOBMA H3O0MepH3allHH M30NponuHadptainHa (BpeMA 
KOHTaKTa, TeMilepatypa H T. 1.) MOAOupaucb TAaKHM OOpas0M, 4TOObI OHH TOUHO 
OOTBETCTBOBAIH YCIOBUAM AJIKUJIMpOBaHHA HaPTauHa MpOMmuUJIeHOM Ha aJlIOMC- 
‘SMIMKaTHOM KaTamusaTope. M3meHenue u30MepHoro cocTaBa H30NponuaHadta- 
ffMHa OT TeMMepaTypbI H30MepH3allNH IipHBeeHO B TaO. 2. CHayauia OMBbITbI Ipo- 
s02MIuCb c 1-H30NponmMAHapTasHHOM, Jaslee CO CMECbIO H30IPONUJIHapTaHHOB, 
TOJYYCHHEIX IPH alKumupoBaHun Hadtamuna mpu 100°. Kak B mepBom, Tak Hi 
30 BTOPOM CuIy4anx Mocse peak NOJYYeHbI HCHTHYHbIC Pe3yJIbTAaTHI. 


Ta6Oaunua 2 


CoctaB H3g0nponusHadbtrauna mocywle H30OMe€pH3aluun Hall 
aJIKOMOCHJIHKATHbIM KaTaJIN3aTOPOM IPH Pa3JIMNYHbIX TeMMNepaTypax 


CoctaB ucyYOMHOrO H380NponHJ- T-pa u30mepu-| CoctaB u30NponuaHadptanmuna 
HadtTawuHa sauuu, ° C mocme H3OMePH3allHu | 

3 
: 1-n30nponuanaptamun 96% 100 1-n30nponusmHnadtanun 80% 
2-u30nponusnapramun 20% 

E 
{-H30nponnanaptramun 79% 150 {-u30mponnanadramun 64% 
5 2-u30nponusnaptamun 21% 2-nz0nponndHadtasnH 36% 
{-n30nponuanadptamun 80% 200 {-n30nponnaHadtaann 54% 
2-n30nponuunadbtanun 20% 2-u30N ponnsHaptTa HH 46% 


_ CpaBHeHve H30MepHBIX COCTABOB H30MPONNIHAaPTaMHOB, MOyYeHHBIX Moce 
kuiupoBanua (Tab. 1) wu u3oMepu3annn (Ta61. 2), WaeT OCHOBaHHe JlyMaTb, 
TO IIpHcoeqMHeHHe ATKHIbHOH PpyMlbl B NepBOM ciyyae UeT B MoMOweune |. 
“Hs0nponunnadtanmuH oOpa3yetca 3a CueT BHYTPHMOJeKYIApHOH Murpalnu 
KUIbHOH Tpynibl B coceyqHee 2-MOmO*KeHHe. 
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O6paz0BaHHe U3OMeEPOB B STHX PCAKWMAX, NPOBOAMMBIX C TIOMOHKbIO aJIIOMO- 
CHMMKATHOFO KaTau3aTopa, MOxkKeT ObITb XOpOIIO OObACHEHO C yYeTOM CTpyK 
TYPbI AJOMOCHJIMKaTOB C MIOMOULbIO KapOOHHOHHOTO MeXaHH3Ma. Mouiekyat 
MpomusieHa Ha TOBepXHOCTH KaTamusaTopa OOpasyeT KapOOHHeBHI MOH - 


| | | ry oN 
CH, = CH — CH; + HO— $i— O— Al —O— Si—O-Ht - CH; - CH — CR,, 
| | 
KOTOpbIil B3aMMOJelicTByeT C MOMeKyOH HapTaiMHa, JaBad 1-n30mponnHadta- 
JIHVH 
CHs 
CH 
\CHg 


| 
Pi SERS pole he . wage 
wy 2 Nat oe pe ; 


Jlanee, 1-130nponuaHadptainnH OOpa3syeT KOMMIeKC Ha MOBEPXHOCTH KaTaJIH3a 


Topa, IpHcoeqHHAA MpoToH : 
CH: Gee 

GHe. coe ) 

\cH SoH | 


CO (00x, | 


Jlajee aIKWJIbHad Ppylia MHrpupyeT B coceqHee TMooKeHHe 2. 
CHs se ; 


CHa 
\ci, 


< Hees 8" 
[OO eee 


IIpoToH TipHcoeqMHAeTCA K aJIIOMHHHeBOMY KOMIIJIEKCy HOBepXHOCTH KaTa- 
augatTopa. TakHM o6pa30M, pH asIKMAMpOBaHHH HadTasMHa Ha aJIOMOCHJIMKa- 
Te IIpOmMeHOM O6pa3yetca 1-H30TponusHapTainH, a 2-M30Mep NOsyyaerca pH 
v380Mepu3alHH 1|-H30NponuHadTainvHa Ha aJIIOMOCHJIMKaTHOM KaTaJIM3aTope. 


IOKCMWePHMECHTANBHAA “Vacs 


OMBITHI I1pOBOANIHCh Ha Ja6opaTOpHOM ycTaHOBKe MepHosMyecKoro JeucT- 
Bua (“). KatTamu3aTop MpecTaBJAd MpOMbIIeHHBIM aJIIOMOCHJIMKaTHBIM KaTa- 
JM3aTOp, KOTOPHIM MMes: HacbINHOl Bec 0,634 r/cm?, yembHyIO MOBepXHOCTE 
490 m?/r, yeabHEI o6bem mop 0,44 cm?/r, MHeKc akTHBHOcTH (°) 34. CBexe: 
3arpy2KeHHbIi KaTamH3aTOp NOABeprasca aKTHBALHH BO3syXxOM (1000 Mu Bosqyxa 
Ha | Mi KaTaIM3aTopaB uac) mpH 380° B TeueHne 3 uac. OTpaOoTaHHbll KaTaJ1H3a- 
TOp TlOce H3BJIeUeHHA H3 Hero alcopO6upoBaHHoro aukusata (0,347 rc lr Ka: 
TaJIM3aTOpa}, pereHepHpoBasca MposyBKol Boszyxa pH 400° B Tegenne 30 MuH., 
3aTem NapoM 5 Muu. (0,8 Ma BogbI Ha 1 MAX KaTamM3aTOpa), CHOBa BO3/lyXOM 
HT. 1. JO oTcytcTBua COzB oTxo_auinx ra3ax. Iloce perenepalun KaTasusaTop 
MMe]. IpakTHYeCKH TOT Ke HHAeKC AKTHBHOCTH, YTO H MCXOHbIM. | 

B onpit Opaan 350 Mi KaTanM3aTopa; OTHOMIEHHE BbICOTHI COM KITAMM3aTOPA 
K BHYTPeHHeMy JlHaMeTpy TlolepeaHoro ceyeHHA peakTOpa (TOJMLMHA CTeHOR 
1,5 MM) coctaBaano 14, 4uTo oOecne4nBalO YOBJIeETBOPUTeIbHYIO KOHBepcuk 
mpomusena (84% pH cKopocTtH moxaun npomusena 12 m/uac). 

B Kauectse CbIpbsaA NPHMeHAMCb: HadTasuH, orBeyaiomun TY MXI1 1571-47, 
H lponuien 99% unctot. M3yuanocb BAMAHMEe pa3sIM4YHbIX (PaKTOPOB Ha BbIXOL 
H COCTaB IIPOLYKTOB peaKIHH: BAMAHHe MOJIAPHOFO COOTHOWMEHHA pearHupyioulUx 
KOMMOHEHTOB (HadTasMH : Mponwsen) ucceqoBanoch mpu 100° (ra6u. 3) HM TeM: 
nepatype onbita (ra6m. 4). CkopocTb nowaynH npomusena BO Bcex cay4aAx Nop: 
AepxuBatach 12 1/uac. CocraB ankulaTa ompelesAsicA ero TpexkpaTHOH pasrou: 
KOH Ha BaKYyMHOH KOJIOHKe 3=pPeKTHBHOCTHIO 24 T. T. HM CMeKTPaIbHbIMH McCue: 
NOBAHHAMM; ObIIO yCTAHOBJICHO, 4TO, B SABHCHMOCTH OT yCNOBMU, asKUaT CO: 
CTOHT U3 MOHO-, JM-, TpH- MH TeTpawsonponusnapranunoB. Ovsnko-xumuyec: 
KH€ CBOHCTBa CHHT€3MPOBaHHBIX aJIKHJIHaTaMHOB MIpuBeeHbI B TAG. 5. 
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Tao6auna 3 


CocTaB aJIKHaTOB (Bec. %), NOJYFCHHBIX TPH \PpasMYHBIX MOJIAPHBIX 
OTHOMeHHAX HadTamuH : WponueH (Temnepatypa onbira 100°) 


Ta6Oaunna 4 


CocraB aJIkHJaToB (Bec. %), NOJYUeHHBIX IPH pasMUHBIX 
Temilepatypax OMbITa (MOApHOe OTHOIMeHHe 
HadTaJuH : mponusen = 1 : 1) 


ee: reid Zed 
HadtranHubst is) hk a F 

cbipOl | amKH- | CbIDOH | amKH- | ChIPOH | auIKH- 

AKU JI aT aJIKH JI WaT aJIKH JI aT 
ig Hadramuu Pyle — | 28,8; — | 50,5} — 
L Hso0nponunmnabranun 2229. 29) 2° 20 At 3.) ar a to,0 
ie J[unsonponnanadtasuy 2t,2| S4j/0°1 25,0 |-O0,0 "ojo eLoge 
, Tpuu3onponnanaprainn ZOO all 2 Sua, NPA Aue eli Gi Dua eaten aie) 
. Terpansonponnanaptaanu Seon S058: a ion S a0 0,8 4,6. 
i Bulxogq oT TeOpHH 
\ Heonponunnabraann | 2904 42% | — | 66% | — 
st 


CoctaB awikKunata 


a a Gra “ 
| 


Hadraaunet j 

| 50° | 100° | 150° | 200° 

Hadtaaun JO, O29. 0 e280) Ae 0) 
| Mowonsonponuanadta ay 30,0 | 30,0 | 37,0 | 44,0 
Jiuusonponnsnadtrannn 2950.) 24,0) | Zoe Oui soa Os 
TpuusonponuanadtramuH ING esha MILA O)a) | 2AA(0) Mle Lea) 
Terpausonponumnadraanu BG 6 OUP RSRO! eS. 0 

Bhxow oT TeOpuH 
Vsonponuanadra aun | 43% | 42% | 52% | 58% 


Ta6auma 5 


CporictBa M300 pouusHapTalHHOB, CHHT€3HPOBdGHHBIX C IIOMOLLbIO 
aJIOMOCHJIMKATHOTO KaTaJIM3aTopa 


PE EIR DOE ETL NOLES. LEP LOT 


Aankunnabrama apa Kare ce eaak en oc; nit a ne 
1-Hso0nponuanaptanun 264 —.266 == 1,5754)0,9009) 474 
2-W3onponuanadtranun © 267 — 260 = 1,5770)0,9798) 472 
Vs0nponudnadtaiua 264 — 270 = 170 
Juusonponnuinabtaiun 165 — 170/2 — 1,5700|0,9636] 245 
TpuusonponuanaptauHy 190 — 195 /2 — 4, 5620 0,9610} 253 
Terpan3o0nponuainadptauk — 128 — 129) = — 296 


Hamu wu3yuena peakia asIKUIMpOBaHHA HadTaiMHa MpolMIeHOM TIpH aTMO- 

epHOM JaBsIeHUM UM pasIMYHbIX TeMNepaTypaX Haj aJIOMOCHJIMKATHBIM KaTa- 
WU3aTOPOM HM yCTaHOBeHO, 4TO aKNMNpOBaHHve HadTaiuHa UJeT B TomoKe- 
B mpomecce peakilvH NpoucxXOJWT BHYTPHMOWJeKyJIApHaA Murpalna 
KWbHOM pyNMbl, KOTOPad MpHBOAMT K MOJyYeHHIO CMeCH H380MepHBIX 
IPO KTOB. 


Mucratyt HedTexuMuyeckoro CHHTe3a Ilocrynuuo 
AkagzemMuu Hayk CCCP 25 III 1961 
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XHMHA 


§. ®. ®PEMMAHNMC u akanemux AH JlarsCCP ©. 4. BAHAT 
MMHHUPOBAHHE 2-3AMEWJEHHbBIX HHAAHIMOHOB-1,3 


B mpempiqyuiux pa6oTax HaMH ObIO WOKa3saHoO, uTO 2-cbenus-(*) u 2-MeTHJI- 
uHjanyuou-1,3 (7) (la u 6) c alleTOHOM aMMOHHA B JeAHOM yKCyCHOM KUcOTe 
OOpasyloT HMUHEI cTpoenua II (a, 6). B Qanbneimem ceqoBalo BLISCHUTb, Oy- 
yeT JIM ONMCaHHad peakuuA OOMlel Jia 2-apu- wu 2-ankuIMH_aH_MOHOB-1,3. 


NH O 
| F eS 
GO) ¢ G q 
on Va W ‘ Ie Ss (az Wa IN ae 5 Pas ] 
CH CHR CHA DER CHa DE — CoHs— R(x) | NH 
| I 
(1) OH O 


(II) (111) 


Bluau ll R: a= C,H 6 = CHs: B= Gly rer Cer = -keare 
Tum; e = n-CHsOC,H4; x = n-NOz — C,Ha: 3 = a-C,, Hy. 

IIpurotopseHo 6 HOBbIX HMMHOMPOM3BOAHbIX 2-3aMeLCHHbIX HHJaH]MOHOB 
(11 B—3). Mmunpl 2-ank“unanyMonos (11 6—r) nyunte pacTBopuMbl BOpraHnnuec- 
KHX PaCTBOPHTeIAX, YEM HX aHaJOrH c PeHHIbHOH rpynnow B nomOKeHHH 2 
(II a, e—2x) (cp. (?,?). Amuunr (11 6, B) HecKOIbKO pacTBOpHMBI MH B ropayveH Bore. 
Mui 2-KcaHTHsiunanluona (11 1) no cBouM cBOMCTBaM 61M30K K HMMHaM 2-apu- 
HHaHMOHOB; coequHeHua (II a, 2—»2x) HMeIOT OTHOCHTeIbHO Coulee BbICOKHE 
TOUKH IlaBJICHHA UW TWIOXO paCTBOPHMbI B MaJONOJAPHLIX PacTBOPHTeAX. 
Mun 2-a-Hadrusuuyangquona (II 3) ne cBoum d@usuyecKuM CBOHCTBaM 3aHHMaeT 
IIPOMeKYTOUHOCE NONORKeHHE MOXY ABYMA YNOMAHYTHIMH TpyNiaMu HMMHOB, 

Bce MMMHBI IPH KHMAYeCHHH B CHHpPTe, NOAKHCCHHOM COJIAHOM KUCIOTON, 
THIPOMM3yIOTCA JO COOTBETCTBYIONWIMX 2-3aMeleHHbIX HHJaHAHOHOB. TosbKo 
B CJlyuae HMMHA 2-KCaHTHJIMHaHMOHAa Hapsyly C FHpOMH30M NpoTeKaeT MW 4a- 
CTHUHOe JeKCAHTHJIMpOBaHHe JIMKeTOHA. 

C TeopeTwyeckolt TOUKM 3peHHA HHTepeCHbIM OKa3aJIOCcb MMMHHPOBaHHe 
2-n-HUTpopeHHIMHAanWMoHa (I 3K), KCTOpbIM HeCKOMbKO OTMMUAeTCA MO cBOelt 
KMCJIOTHOCTH HW JPyrHM CBOMCTBaM OT OCTaIbHbIX 2-apuMH_aH_uoHosB (%). Tipu 
HMHHUPOBaHHH STO COeqMHeEHHe CHaYala OOpa3yeT TOJIbKO AMOHHEBYIO COJIb 
2-HuTpodennMAAanAuona (III, R = NOs), KoTopaa ycToliuuBa B yKCyCHOKHC- 
Jou cpele Ip AOcTaTOUHOM M3O6bITKe alleTaTa AaMMOHUA. OHAaKO Mp MOBBIIIeH- 
HOH TemMllepatype (MpomvoHaT aMMOHUA B MpOMMOHOBOM KUCIOTe) MeeHHO 06- 
pasyeTca OmuaeMbIi MMH (II xx). AMMonHeBas cob 2-ceHumMHyangquona (III, 
R = H), mpuroropmennaa ApyruM cmoco6om, B cpese yKCyCHOH KUCJIOTEI He 
OcaxkyaeTCA B IIPHCyTCTBHU H3ObITKa alleTaTa AMMOHUA; MOJYYeHHbI pacTBop 
IPH KWMNAYeCHHH BbIeAeT HMUH PeHHINARaHMOHA. B cBaA3H Cc STHM Mpemnowa- 
raeTcH, YTO peakiWA HMMHMpPOBaHHA 2-nN-HUTpOeHUMMHAaAHAMOHA MpoTeKaeT 
MOCTOJIbKY, NOCKONbKy cob (III, R = NOz) ycneBaeT TepmMuyecku MCCOMMH- 
poBaTb Ha HCXOJHbIM B-1MKeTOH H AaMMHAK. 3aTeM MpOMCXOLUT HyKJeomuIbHaA 
aTaka MOJIeKyJIbl 2-n-HUTpOpeHuHHAAHAMOHa MOJeKysOM aMMuakKa C O6pa3o- 
BaHWeM COOTBETCTBylONlero HMHHAa. KcTaTH, OOpa30BaHHe AMMOHHeBOH COJIM 
f-uKeTOHa B KayecTBe MoGouHOrO MpomkyKTa Npu nowyyenun B-aMMHOBHEMI- 
KeTOHOB OTMeY¥eHO H_ pauee (‘), 
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Vmun 2-n-nutpodenumuufananona (II xx) o6maqaer yxe cna6biMH KUCcIOT- 
HEIMH CBOHCTBaMH. B BOJHBIX Wlem0uaX MPH HarpeBaHHH OH HeEMHOFO pacTsBO- 
pxeTcaA C APKOKPacHbIM OKpallnBaHHeM (pH AOOaBseHHH K STOH CMeCH HemMHOrO 

“cnmpta pacTBopeHue yslyuimaetca). 


B Ta61. | mpuBorsatcs HeKOTOpble CBeJCHHA O BHOBb MOJIYYCHHEIX COeCIH- 
_ HeHHAX. 


7 Ta6auna 4 


MMuubl 2-3aMeleHHBIX HHLaH_NONOB-1 ,3 


a 


Coequnenue Reuriuiee iG Lper ea es 
II B 168—169 Kpacuplii CH;0H; CH;0H + 68 
+ H,O (1 : 4) 
Liey 205 ,5—206,5| Opan>xepo- C;H;OH 65 
KpacHbilt 
9 Il qa 265—266 Opaukepo- ByTHale110301bB; 
a KeMTHIH CHsCOOH 96 
% Ile 260—265 Kpacupiii CH;COOH 88 
i Il x 289 Kupmmuno- CH3COOH 90 
s KpacHbilt 
H slew 202 ,5—203,5) Kupnuuno- CsH5CHs Huuro- 
f KpacHbit *KHBIA 
III R= NO,| 258—260 TeMHO-KO- = 75 
I pHuneBplit 
MUR =i. — TeMHO-Ko- — 93 
pHuHeBLIi 


IKCHeCPHMCHTANBHAA tacts * 


MMUH 3THMHHAANHAUOHA (II B). 2 r sTHIHHZaHANONA (I B) (°) 
8 6 ma meq. CHs3COOH u 6 r anetata aMMOHNA HarpeBaloT JO Kumenusa. K oxsa- 
OK eHHOH CMECH MocTelmeHHO MpHOaBAIoT 24 MJI BOLI, MOTHPaA CTeEHKH KOJIOBI 
‘asoukou. Ha apyrov wenb oTjenstoT umuH (II B), 1,37 r, KOTOpbIM pacTBOpHM 
8B OOHUHBIX OPraHHuecKHX PaCTBOPHTeAX, Xy2Ke B ropsyeH Bore. 


Hatigeno %: N 8,34 
Cy HnON. Bpraucaeno 04: N 8, 09 


| Uma OeH3rHApUANHAAN ANON A(IIr). lr 6ensrugpnaunzan- 
auoua (Ir) (*) B 10 ma ten. CHsCOOH kunsatat c 6 r aneraTa aMMOHHA Tosmyaca. 
Iipu6asnstot 1 Mi BosbI H OXaxKaroT, NOTHPad CTCHKH KONObI NanouKon. Ha 
‘{ipyrou Web oTzensatoT umuH (II r), 0,65 r, koToppiii yMepeHHo pacTBOpuM B cnHp- 
‘Tax UH APYyruX NOMAPHBIX pacTBOpHTeAX. 


Hatineno %: N 4,58 
Co3H,y,ON. Baruucmeno 0%: N 4,50 


' UmMuH KcauTunauHnaugzuona(ll q). 0,5 r KcantnunuH_anuo- 

| Ha(Iq) (7) BS ma neq. CHsCOOH kunatat c 3 r avetaTa aMMOHUA HECKOJbKO 
| MuHyT. OxnaxqaioT u OTZelAI0T uMHH (II 4), 0,48 r. Bemectso mouTH He pac- 
TBOPACTCA B HUSKOKHMANLUX paCTBOpHTeAX, KPOM€ YKCYCHOH KUCJIOTH; Jyue 
B fleKaiMHe, B adbupax PIHKOJA WIM JHSTHJICHTIMKOVA. 


Hafigeno %: N 4,27 
CogHy;02N. Brrunceneno %: N 4,34 


UMunoHagdTHANuHAanAUONa (II 3). 1 r a-nabrunungangzuona 
(I 3) (8) 8 5 Ma neg. CHsCOOH = xkunaratc 10 r anerara ammMouua 10 mun. IIpu 
OXNaKJeHUA BHIeIAeTCA KpacHas CMOWIA. Ee pacTBOpsIoT B CHHPTe, BLIIMBaIOT 


* HexoTopple busvyeckHe CBOKCTBa H BHIXObI BEICCTB IIpHBeZeCHH B TAG. |, 
JIAH, rt. 139, Ne 1 429 


ge 


ie, eon > 


B Boy. OusbTpyroT uMuH (II 3). CoequHenMe AyuMe, YeM Apyrue MMMHbI 2-apu- 
JIMHaHIMOHOB, PaCTBOPHMO B HENOJAPHBIX H MAJONOAPHEIX PaCTBOPUTeIAX. 


Haigeno %: N 5,27 
CypHi3ON. Buruucneno %: N 5,16 


UmMun nMetTokcugmbeHuaunHmanguona (Il e). 1,51rn-neto- 
KcndeHumuHyangquona (I e) (*) B 20 ma men. CHsCOOH u 4,5 r anerara amMonus 
KunataT 10 Mun. OxaaxaloT HW OTZe1s10T HMUH (II e), 1,383 r; OH Maso pacTBO- 
PUM B CIMpTaX, HeCKOJIbKO Jyule B yKCyCHOH KucsOTe. 


Hatigeno %: N 5,38 
CigH3302.N. BrruucmeHo %: N 5,58 


AMMOHWeEBaAA COAb 2HeHHANUUAAHAUNOHA (III,R =H). 
Yepes narpersiii 40 100—110° pactsop 3 r d@enuinHAaHquona B 30 Ma KcHIONAa 
MpolycKaoT cyxoH aMMMaK B Teyenve | vaca. OxmaxKaloT NO caObIM TOKOM 
amMuaka, (bubTpyIoT cob (II], R = H), 3 r. Comb xopomo pacrBopuma B Boye 
H CIMpTax, He pacTBOpsAeTCA B YreBOAOpOaX HU MAJIONONAPHBIX PaCTPOPHTeNAX. 
IIpu HarpepaHuu Ha BO3yxXe CyXas COJb pasaraeTca Ha (PeHWJIMHTaHAUOH 4H | 
aMMMak, IIpH HarpeBaHHU COJIM B 3alladHHOM aMITysle (MIM PacTBOP COM B STH- | 
Jenranukore mupu 150—170°) o6pasyetca uMHH dbeHHIMHaHAMOHA (II a). C yxK- 
CycHOH KHCMOTOH cHayala OOpa3syeTca eHHJIMHaHAMOH MU alleTaT aMMOHHS; 
Ip HarpeBaHuN STOO pacTBOpa NowyuaioT uMuH (II a). 


Haiizeno %: N 5,94 
CisH1302N. BarancneHo %: N 5, "85 


AMMOHHe€BAAH CONb A-HUTPOMCHHAUHAAHAUOHA 
(III, R = NOs). 0,5 r n-HuTpodeHuanuganquona (I xx) (2°) pacTBopsioT mpu 
KnTiaueHHH B 20 ma men. CHsCOOH u noctenenHo mpyOaBisaioT oKoNO 1,5 r 
alleTaTa amMMoHNa. Uepe3s HeCKOJbKO MHHYT BCe 3aKPHCTAJJIM30BbIBaeTCA B Ty- 
cTyI0 BOHIOKOOGpasHyi0 Maccy. Brrxoy com (III, R = NOs) 0,4 r. Comb xopo- | 
WO pacTBOpseTcaA B Bowe u cnupTax. TopsueH yKcycHOl KMCMOTOH comb pa3ma- 
raeTcH JO /-HUTpOeHHIHHTaHAMOHAa; TOPAYMH pacTBOp C H3ObITKOM alleTaTa | 
AMMOHMA BHOBb OCaxK],aeT AMMOHHEBYIO COJIb AHKeTOHA. MuHepasibHble KACJOTHI 
pa3maraioT COJIb TMOJIHOCTHIO. 


Halizeno %: N 9,68 
Ci5Hy20i1N2. Brruncaeno 0 2 ING Gates) 


MMUH nHUTpomeHuAunHAaAuAUOHA (II] x). 0,5 r n-HuTpode- | 
HWJIMHanqnona (I x) B 3 MJ MpOMMOHOBOK KUCAOTHI KUNATAT 27 Yac. c 3 MA TIpo- 
MHOHaTa aMMOHHA. TeMHO-KOpH4uHeBad AMMOHHEBaA COJIb HCXOJHOTO JMKeTOHA 
MOCTeNe€HHO pacTBOpsetcaA. OxsaxaioT, dpubTpyIoT uMuH (II xx), 0,45 r. Be- 
MjecTBO MOUTH He PacTBOpPHAeTCA B yrvieBoqopoxax, abupe u Apyrux Masonomap- 
HBIX PaCTBOPHTeIAX; JTyUIe B CHHPTaX HW YKCYCHOH KUCIOTe, XOPOIO B AHMeTHI- 
cdopMamuze. 


Hatigeno %: N 410,27 
CisHi0O3Neo. Bpruucuieno %: N 10,52 


MucrutyT opranvueckoro cHHTe3a Tloctynuso 
Akajlemuv Hayk JlarBCCP 1 IV 1961 
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1961. Tom 139, Ni 1 


‘ XHMHA 


‘a Unen-Koppecnonzent AH CCCP H. H. WYAKHH u B. J. JIEBEEB 
AJIKHJIMPOBAHHE TETPATHAPO®YPAHA JTHJIEHOM 


. Buyudine MHOrHX UCCIeMOBaTeleH B HaCTOALLee BPEMA NpUBJeXeHO K Tpo6- 
‘JleMe aJIKWJIMpOBaHua aKaHosB. Ilocne ycTaHOBeHHA BO3MOXKHOCTH aJIKHJIMpO- 
" BaHHA MapavHOBLIX YyIeBOAOPOAOB. ecTeCTBeCHHO ORKUAaTb, YTO aHamorvuuHaA 

» peaKIMA MOET ObITb OCYIECTBMIeHA C HaCbILLeCHHBIMH IMKJIMYeCKUMH Coe MHe- 
HuAMU. ANKYIMpOBaHHe WMKaHOB Malo u3y4eHO. PeakuMa Ke aIKUJIMpOBaHus 

Wscumentnce KHMCOpOAcolepKaulHX WHKMOB BOOOILe He UuccMeqoBasacb. IIpo- 

> penennEtii HaMH IIpHOWKeHHBIN pacueT NOKa3aJl, YTO STA PeakIMA TepMomMHa- 

-MHYeCKH BO3MOxKHA. 

_ B wacTostleli craTbe BHepBbIe NOKAa3aHa BO3MO%KHOCTb aJIKHAMpOBaHUA TeT- 
/parnspodypava STHJICEHOM IIpH NOBBILIeCHHEIX TeMMepaTypax uM TaBeHuax. Bp1wio 
“W3y4eHO TAaKXKe BMAHHE TeMMepaTYypbI, NPOLOMKUTEMbHOCTH OMBITA, COOTHOUIE- 
_ HHs1 KOMMOHEHTOB Ha HalipaBseHHe peaKIHH HM BLIXO] a-3THITeTparugzpodypana. 


QIKCNeEPHMEHTANTbBHAA WACTH 


ANKHAMpOBaHve MpOBOAHIN BO BpalllaiolleMcaA aBTOKJIaBe EMKOCTHIO 250 Mu. 
'B uero 3arpyxanu 0,75 r-Moma TeTparuzpodypaua, 3aTeM BBITeCHAJIM BOSTyYX 
‘9THJIeEHOM, CO3aBaJIH HeOOXOANMOe JaBseHHe UH BKIIOUaIN OGorpeB. Ilo oKonya- 
HUM OMbITa OXaK[aIH aBTOKIAB, CIyCKaJIM U3ObITOUHOe JaBsIeHHe M TNosyueH- 
BI KaTamu3aT CyIWMIM Hal MoTamomM. Katamu3aT pasronssu u3 KOOE DaBop- 
CKoro Ha TpH pakunu; I — go 64°; I] — 64—70°; HI — 70—120° u ocrta- 
‘TOK, KUIaUIMH BEIMe 120°. BrizeneHHble (pakunH aHanH3MpOBaJIM MeTOJOM Fra- 
‘SO2%KHIKOCTHOH XpomaTorpadun (*) Ha 2-MeTpOBOH KOJIOHKe, 3anOJHeHHOH fMa- 
“TOMHTOM, IpONMTaHHBIM TpuKpesuiocatom. B KauecTBe raga-HOCHTeIA IpH- 
MeHANM BOJOpol, MponycKaBmiulica yepes KOMOHKy co cKOpocTbIo 40 ma/qac. 
‘OmHoBpeMeHHO onpesedasmocb cTpoenue alKHJITeTparupoypaHoB m0 wucmy 
‘CH2- u CHs-rpynn metogom uncdpakpacHoli cnexTpockonun (*). CnekTpbl y3KuXx 
‘@pakuui cHuMamucb Ha mpHoope UR-10 B pacrBope CCla na npu3me LiF B 06- 
jmactu 2800—3100 cm7!, konnentpauua 0,1—0,03 r-monb/n1. Tommuua morso- 
Maemoro cog 0,25 mm. Kropeta nocTOAHHOM BemMunHE! | Mi. VU3mMepsaucb uH- 
TEHCHBHOCTH MOJIOC, COOTBETCTBYIONLHe ACHMMETPHUHEIM BaJICHTHBIM KOeOaHNAM 
\CHe- u CHs-rpynn. 

Hamu ompefesauicn TakxKe 9/ICMeCHTApHbIlt COCTAB aIKHTeTparuspody panos. 
 B aptoxaap moMemlan 2 r-MOIA TeTparuszpoypana MU NpoBOAMIM alKusH- 
poBaHue mpu 325° u HavambHOM aBleHuM STHIeHAa 25 aTM. B TeyeHHe 4aca; 
flocme MosKauku 9THIeHa aBTOKAaB HarpeBaJiH Ipw TOM *we Temllepatype eumle 
mac. IIpu pasronke KaTau3ata Ha sceKTHBHOW KOJIOHKe ObWWIO BbIZeIeHO HHIH- 
BuyalbHoe BemlectBo c T. Kum. 105—106° mpm 751 MM prt. cr., n% 1,415] u 


eo 0,8542. 

Vismepenue nutTencuBHoctu mooc 2937 u 2967 cm NoKasam0, 4TO 9TO coeyH- 
‘HeHve wMeeT OJHY CHs- u uetbipe CHe-rpyllbl, 4YTO COOTBeETCTByeT CTPOeHHIO 
TuITeTparuypodypana *. 


* Apropbl IpHHocaT GnarogapHoctb B. B. Jlonatuny 3a cHaTHe cmekTpos. 
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DeMeHTapHbIH COCTaB NOyYeHHOTO BellecTBa COrmacyeTcA C TeOpeTHYeCKU 

BbLIVHCICHHBIM JIA STHITeTparHgzpopypana. 
Hatineno 0%: GC 72,30072, 04) hy d2, iis 42223 
CsgHi20. Baruucneno %: C 71,94; H 12,08 

JIurepaTypuble JanHble Aa a-3THITeTparus~popypana: T. Kun. 105—106°, 
no 1,4165; a2 0,8533 (°) mu gaa B-sTHITeTparunpoypana: T. Kum. 115,5 — 
116,5°,: fe Ah A204 d» 0,8501 (4) — yKa3bIBa1ioT Ha TO, 4TO B OMNHCHBae- 
MBIX YCIOBHAX AIKUMpoOBaHHe TeTparuypopypana user B a-Nonomenun. Hpn 
aHaJIu3e Ha XpoMaTorpad? NuKH NOAyIeHHOrO ITHTeTparHsApoypana H STasOH- 
HOO G-3THITeTparuypopypanHa COBMeCTHJIMCb. 

Ilo-BHquMOMy, peakUMA TepMH4eCKOTO aKHIHMpOBaHHuA TeTparMspodbypana 
MmpoTeKaeT 10 M@XaHH3My, AHaNOTMYHOMY [JIA peaKILHH TePMHYECKOFO AKAN 


pOBaHHa asiKaHos (°): 
rena +H 
e | 
O 


| = <a | . 
: eat CH, CH, a CH,—CH, 
ie) (9) 
i See ks Sage ee 
CH,—CH, CH,—CH, : 
O L9) O @) 


B HacTosieH pa6oTe NpHBOAATCA pe3syJIbTaTbl UCCAeOBAaHHA BJIHAHWA TeN- 
MepaTypbl, MpOROMKUTeEbHOCTH OMbITAa H COOTHOMICHHA KOMMOHECHTOB Ha CTe- 


i 


% 
50/ 
40} 


30 


325 350 395°C 45 90 200 mun. 


Puc. 1. Bananue Temmepatyp (A) u mpoxomKuTenBHOcTH OMnbITa’ 
(6) Ha cTeneHb MpespalleHuat Terparumpodypaua (a), u Ha BBI- 
XOX a-3THITeTparHipopypaHa (6) Mu nomManKunata (@). Jas 
A: 1f—nmpofomxutetbHoctb onbita 45 MuH., 2— 90mun., 
8—200 mun. Jina 5: 1—rvemnepatypa 325°, 2—350°, 3 —375° 


€Hb MpeppauleHuaA TeTparuypopypana, Ha BEIXOALI O-9THMTeTparuaApodypana 
WM TomMankunata *. C sTOH WebiO ObIIM NOCTaBJICHHI TPH CepHH OMbITOB NO aJIKH- 


* TlonvanKulatomM MBI yCJIOBHO Ha3bIBaeM OCTATOK, KHANNA BHIMNe, YEM O-STMITeTParHy- 
podypan. 
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it 


_ JMpOBaHHO TeTparnApopypaka npozomKuTenbHocTHIO 45, 90 u 200 mun. Tpen- 
 BapHTeIbHBIMH ONbITAMH ObIIO ycTaHOBJeHO, TO HHKe 300° peakivaA aJIKMJIN- 
| pOBaHHA NipakTHUeCKH He UJeT, a IPH TemilepatTypax Bie 400° c CombUIOK CKO- 

pocTbio MpoTeKaioT MoOounbIe Mpoueccsi. [lostomy Kayan CepuaA ONbITOB mpo- 
BOAKMaCb pu TemnepatTypax 325, 350 u 375°. 

Ha puc. | A npegctaBienbl KpMBble, NOyYeHHbIe Np HCCeqOBaHUH 3aBH- 
CHMOCTH CTeIeHH NipeBpallleHuA TeTparHspodypava H BbLIXONOB G-39THITeETpAarHuy- 
poypana u nomManKusatTa OT Temiepatypw. IIpu u3syyenuu BIMAHHA Npopxos- 
 KHTEJIbHOCTH OMIbITa Ha CTeMeHb IipeppallleHua TeTparua~podypaHa UM BbIXOJBbI 

G-STHITeTparnspobypana HW NOWMaIKHNAaTa Ob MOyYeHbI KPHBbIe, NOKasaH- 
Hble Ha pue. | 5B. 

Anasu3 puc. | noKa3biBaeT, YTO ONTHMAJIbHBIMH YCOBHAMM WIA ANKWIMpO- 
BaHUA TeTparMspoypana ABJIAIOTCA TemilepaTypa 350° wu MpofomKNTeIbHOCTS 


_ onpita $0 mun. IIpu nopbiienun Temnepatypbl pe3ko BO3pacTaeT CTeleHb lpeppa- 

| WeHHA TeTparHypodypana BcweAcCTBHe 3HaYNTeIbHOFO OOpasOBaHuA JIerKOKH- 

' TIAWIHX NpOAYKTOB 3a cueT MOGOUHDIX peakunit. 

fb Ta6Oauuma 1 

NN ‘ 

‘ ‘Bananne COOTHOLMeHHA TeTparuszpopypay : STHJICH Ha C@CTaB KdaTaJIH3aTa 

: 3 Crenenb npespamenna Bpixom a-sTuTeTparHg- Bpixoy nowu- 

By=>.|/Tidsivekine TeTparumpopypana popypana | ajikugata eros 

4 oTHIeHAa, “| MY wRinT iMandaras © 
E aT™. 9 0 % Ha lo % Ha 0 4 

_ ° % Ha | % Ha Ka- 0 % Ha mpo-| / % Ha Ka- 

_¢ Pr jssatni| tanusar | © aC pearup. | KaTa~ | F | -yanusat 

es XOmH. qusat 

i, | 

@ 1 50° S054 |) 19,2 19 3 4 20,8 Vay eal Wl mit 13 54,6 

| oe AG Coes) he? 154 \036) 058 fale 7h A elie 7 oye 52,4 


* Tlatoc 40 aTM. aszota. 


t Mccieqopanue BMAHHA COOTHOUICHHA KOMMOHEHTOB TeTparMzpodypau : 3TH- 
| eH Ha CTeNeHb MpeBpalenua TeTparuypodypana u BbIXO[bI a-9TUMTeTparHApo- 
' dypana u NosHankunata npopogusocn c 0,75 r-mMoua TeTparuypodypana mpu 
_ 350° w mpofom«KuTenbHocTH onpITa 90 MuH. Kak BugzHO u3 Ta6n. 1, yBemu4eHHe 
| JaBsJeHHA STHIEHA NPHBOAHT K 3HAYHTeEbHOMY MOBbILeHHIO BLIXOJOB KaK G.-STHJI- 
| TeTparupzpodypana, Tak HM MpomyKTOB Gomee ruy6oKoro asKVJIMpOBaHHaA. 

; PesybTaTaMu HallelH paOOTbI NOKa3aHa BO3MOXKHOCTh TeEPMHYECKOLO aJIKH- 
' AWPOBaHHA HACHIILeHHEIX KHCJOpOcomepKalnxX WAKIIMYeECKHX COeCAMHEHHH. 


Hucrutyt oprannuecko XHMHH 


Ilocrynusio 
uM. H. JI. 3enuncxoro 20 III 1961 
i AxkafemHu Hayk CCCP 
UHTHPOBAHHASA JIUNTEPATYPA 
i 14H. H. en ney Be B.A a) be Via deoe eB, Sap, mao, Ne 69 s(1961): 
°7H. HW. WyaKun, BIB. JIonartun, B. J. Jeédenes, KAX,16 (1961)— B nevatu. 
4% tO. K. FOpses, HW. Il. Tparepos, )KOX, 19, 724 (1949). 410. K. lOppbes, 
HM. TT. ne Dia hae KOK WAS. [8 (1948). E. BSP rey, Hid. Luepiprindseand 
Eng. Chem., 28, 1439 (1936). 
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1961. Tom 139, Ne 4 


PH3HTECKAA XHMHA 


P. X. BYPLITEHH u C. H. CEPLEEB 


BIIMAHHE KUCJIOPOAA, AMCOPBHPOBAHHOLO HA NOBEPXHOCTH 
TEPMAHHS, HA BPEMA )KHSHH HEOCHOBHbIX 


HOCHTEJIEH TOKA 


(ITpedcmasaeno axademuxom A, H. Bpymkuxroim 24 IT 1961) 


B paOorax Haieli JadopaTopHH Oblia HCCMeAOBaHa XeMOCOPOMNA KUCIOpoNa Ha 
repMaHHH H BIMAHWe KUCIOpOLa, XCMOCOPOMPOBaHHOTOB pasMYHbIX YCJIOBHAX, Ha 
pa6oty BbIxoqa smekTpoua (*,*). B sTux paOoTax Obl0 MOKa3saHO, 4TO ObICTpad 
MW Me]JI@HHad CTaqMuu XeMOCOpOUNH MO-pa3sHOMy BJIMAIOT Ha paOoTy BbIxoja 


Q I Shey 
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Puc. 1. IIpu6op. /—k 
yculHTemo; 2—K MHpomer- 
py; 3 — TopmeBble KOHTaK- 
Tl, £— oOpa3en repMaHHa 


ameKTpoHa. IlousyueHHble JaHHble IIpHBeJIM K BBIBOLY, 
yTO ObICTpad XeMOCOPOMMA COOTBeETCTByeT O6pa30Ba- 
HHIO Ha MOBepXHOCTH TepMaHHA MOHOMOJIeKYJIAPHOFO 
cloa Tuma GeO, a MeqieHHad — MOHOMOJIeKyJIApHoro 
cod Tuna GeOe. IIpenctaBarano MHTepec BbIACHUTb, 
KaK BJMAOT pasJIMYHble POPMbI XeMOCOpONpOBaHHOrO 
KucOpOya Ha BP€MA %KH3HH HEOCHOBHBIX HOCHTeJel 
TOKa B repMaHulH. : 

Jif BLIACHeHHA 9TOTO BOTIpOCa ObIIO UCCIeEOBAaHO 
BPCMA %XH3HH HeEOCHOBHBIX HOCHTeseH TOKa Ha YMCTOH 
MOBepXHOCTH TepMaHHaA MW Ha TepMaHHH, XeMocopOu- 
poOBaBIeM KHCMOpOL. 

Buausnne KucOpoya Ha BpeMA XKU3HU, KOTOPOe H3- 
MepsJIOCb MO cilayy WOTOMpoBOyHMOcTH, OblIO paHee 
uccmeqopaHo MayeHom u @apxcBpopcom (3). IloBepx- 
HOCTb repMaHHA B STHX OMbITAX MOABeprasach HOHHOM 
OomOapMpoBKe HM MocewyrouleMy IporpeBy B BaKyy- 
Me. B sToH paOoTe WaBleHHe KUcOpoya He MpeBbl- 
mao 1,2 -10~* mm prt. ct. IIpu Taxol o6pa6oTKe kuc- 
JOpoR, acopOupoBaHHbId pH KOMHATHOM Temilepa- 
Type, He OKa3biBal BUIMAHMA Ha BpeMaA 2KM3HH. Kuc- 
NOpoa, akcopOupoBanubit mpu 100°, yMeHbian BpemMa 
*KM3HH HeOCHOBHBIX HOCHTeei TOKa Ha MOBepXHOCTH 
repManua. CyleqyeT yKa3aTb, 4TO B WHTHpOBaHHOH 
padoTe OMBITHI IPOBOAHIMCh Ip OYeHb HU3KUX WaBse- 
HMAX KACMOPORa, YTO HOJKHO ObIIO IPHBeECTH K YMeHb- 
UI€HHIO CKOPOCTH XeMOCOpOIHH, B OCOOeHHOCTH MeJ- 
JeHHOK craqun. JA comocTaBseHuA pesysIbTATOB 10 
H3MePeHHIO BPeCMCHH X%KU3HH C pe3yJIbTATAaMM MO KHHe- 
THKe XeMOCOpOUHN HM paOoTe BbIXOJa 2IeKTPOHA H3 
repMaHHA HeOOXOZMMO ObIIO MpoBecTH H3MepeHHA 
BPe€MeHH %KH3HH B TeX Ke yCOBHAX, KaK MH HUCcTeLO- 
BaHHA, MpOBeeHHbIe HAMM paHee (1,”). 


Hi3zMepeHuve BpeMeHH %XH3HH HeOCHOBHEIX HOCHTesel TOKa MpOBOLMIOCb (po- 
TOrasIbBaHOMArHUTHBIM MeTOOM (*,°). B KayecTBe HCTOUHHKA MarHHTHOrO NOAA 
ACHOb30BaICA 9eKTpoMarHuT (B = 3200 raycc). UcrounuKom cpeta caryxKHa 
KMHOaMna MouHOcTb}O 500 Br. UactoTa Mofyssamun cBeta coctaBaana 60 ry. 
na yculeHusd CHrHada IpMMeHsANCH Y3KOMOJOCHEIM YCHIMTeb Cc KoSpuleH- 


TOM ycueHua 6-104. 
A34 


O6paz3ery repMaHusa, UMeIouLMH (popMy IPAMOYTOJbHOH MWIaCTHHKM, MOMeLaJI- 
Ci B CMelMaIbHbIN WepxKaTelb, HaXOAlulica B Mmpu6ope, 1300p axKeHHOM Ha 
'puc. 1. Topmespie KOnTaKTHI CTyYKUIM OHOBPeMeHHO Ja WponycKanuA MOcTO- 
“AHHOTO TOKa Yepes OOpasell U WIA CHATHA HallpsxKeHHi (bOTOrabBaHOMAarHUT- 
Horo sidekta u (pororpoBo_umocTu. Vismepenue TemlepatTypbl MpoBoxus0cb 
'€ TOMOMLbIO TEpMOMAapPH!, MOMeNLeEHHOM B IpHOop BOTH3H MOBepXHOCTH repMaHHs. 
_ Onsitpl mposoyuiucb Ha oOOpasax repMaHuA 
n-Tuna; p = 20 om.cm, L = 1,5 mM u p = 48 om-co, 
| a 49,2 MM. OOpa3iibI repMaHHA UWIMpoBaIuch -u 
'3aTeM NOBepraluch TpaBMeHHIO B lepeKucu BOsopoa. 
' OuncTKka NOBepXHOCTH TepMaHua MpoBoyumacb | 
| eae BOCCTAHOBJIeHHeM B BOOpoRe pu 400° ~ +09 9 
S MOCMEYIOULUM o6esraxKHBaHHeM B BakyyMe 1077 MM 7 
pT. cT. Ipv Toh xe Temmepatype. Bpema »xH3HH Ha 06- + 100 


‘paOoTaHHOM TaKHM cmoco6om oOpasie repmMaHua 
MpakTHyYecKH He OTIHUAIOCb OT BPeCMeCHH %KH3HH Ha 


‘ebexkenpoTpaBsennott IlOBep XHOCTH. 2 
Be Bee M3MepeHHA BpeMeHH *KUSHH ObIIM MpoBpeqeHbl ,» , ls 
Ipu KOMHaTHOM Temmepatype. Brio uccmegopaHo ~6 -2 -/i Of 
, lq Pie 
Sue 
2 


‘BIMAHHe KucIOpoqa, XeMocopOupoBaHHOrO IIpH pas- 
“MIX WaBleHuAX B MHTepBale Temmepatyp 20— —400°, Deer's OSanathe cere Mor 
a BpeMA %KU3HH. PesyabTaTEl NomyyenHbIe upH 20°, Ig Po,. 1 — repmannit n- 
TipeAcTaBsenbl Ha puc. 2, rye Po, — WaBuenne KUCHO- Tua, @ = 48 om-cm; 2 — 
pora, at — apex THBHOe BpeMa %Kv3HH. M3mepenve repmanuit n-Tana, 9 = 20 
BPeMeHU 3KH3HH TMpousBoAMTocb B TeyeHHe 10 Muu. BE GM 

ocue BilycKa raza. 

|| VWi3 qaHHbrx mo uccieqoBpaHuio KHHETHKH XeMOCcOpOmuN KuCTOpoma cuemyer, 
‘G70 JA OKOHYAHHA ObICTpOu cTaguM XeMOcopOlMH pH JaBsenun 10~* uM pr. cr. 
’ TpeOyetca MeHee | mMuH. MejieHHaa xKe XeMO- 
COpOMHA, WIA 3aBeplieHHA KOTOPOH pu HuB3- 


| yecern ? 

00 KOM JlaBJICEHHH TpeOyeTCAH HECKOJIbKO CYTOK, 
iy | pacTeT C YyBeJIHYeHHeM JlaBJIeHHA, IpHueM 
A { CKOpOcTb XeMOCcOpOlHH lMponoplvoHabHa 
 .. ¢ KOPHIO KBayipaTHOMy U3 JaBeHus. 

g VW3 newyueHHbIX HAMM pe3yJIbTATOB cyre- 
e400 y iyeT, uTo CbicTpad WM MefeHHad cTaqun 
X€MOCOPOMHH MO-pa3sHOMY BJIMAIOT Ha BpeMaA 
a) 2 2KH3HH HEOCHOBHBIX HOCHTeeH TOKa Ha IO- 
4 BepXHOCTH repMaHHsA. M3 FanHbix, IpHBeleH- 
4 0 100 me 300 400% ~=90s HBIX Ha pwc. 2, U3MePeHHBIX Yepes 5 MHH. 


Tocse Havasa OMbITAa pH WaHHOM jlaBJeHHH, 
‘Puic. 3. SaBHCHMOCTb T OT Temmepa- BHO, YTO IPH MaBIeEHHAX KHCMOpoa, He 
‘Type ar alta T. [—B8 Bakyyne; mpeppuiaromux 0,1 MM pT. cT., xemocop6musA 
: Fae eropons KHcHopoqa He BIMAeT Ha BpeMA 2*Ku3HH. B 
7 3THX YCJIOBHAX HMe€e€T MECTO B OCHOBHOM OBI- 
eTpas craqua xemocop6uuu. IIpu Gonee BricoKuxX aBeHMAX, Kora MMeeT 
MecTO MeJIeHHad ajcOpOlMA, BpeMA XH3HH TayaeT, MpH4eM 3TO YyMeHb- 
MMeHuve 3aBUCHT OT BpeMeHH IpeObiBaHus repMaHUA B KucOpore. M3 puc. 2 BuzHo, 
TO Ip WIMTeIbHOM MpeOLipaHun repMaHUA B KucOpose (17 yac.), B Teyenue 
(KOTOporO BOS3pacTaeT MeVJICHHAA aCOpOMMA, YMeHbIeHHe T COOTBETCTBYeT 
yuactky, O603HaveHHOMY ITyYHKTHPOM. 

_ Bio TakxKe ucceqoBaHO BIMAHHe MporpeBa B BaKyyMe repMaHHA C XeMO- 
Cop6upoBaHHLIM KUcOpoyOM B HHTepBasie Temmepatyp 20—400°. Oru onbiTHI 
MpoBoquiuch c OOpasiaMu repMaHHA -THMa, wMelollero p = 48 om-cm, L = 

= 3,2 MM. PesyJbTaTbl OMbITOB MpuBeeHbI Ha PUC. 3. (KpuBas /). TIporpes 
PepMaHuA Ip KaxoH TemmepatType MpoBogusica B TeyeHHe | yaca. M3 sTux 
WaHHbIX BHHO, YTO MO Mepe MOBBIMNICHHA TeMIMepaTypbl MporpeBa BpeMsA *XKU3HH 
acter. STO yBeMueHHe 3HAYNTeIbHO Tipu Temnepatype 400°, npuyem sHayenne 
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BPeM€HM 2KH3HH Moce MporpeBa 3aBHCHT OT BpeMeHH MporpesBa. IIporpes B Ba- 
KyyMe B TeyeHne 3 4aCc, YBEIMYHBAeT BPCMA HKH3HU NO 3HAYCHHA, COOTBETCTBYIO- 
wero uncTOH moBepxHocTH. Baio ucceqOBaHO TakxKe BJIMAHMe KNCMOpoNa, aq- 
copOupoBanHoro IIpH BbICOKUX TeMMepaTypaX, Ha Bp€MA XHSHH HeOCHOBHEIX 
HocuTeselt ToKa. [loKa3aHo, YTO IpH MporpeBe repMaHHA pH HaHUYHH KUCIO- 
poya B rasoBoii chase ( 5 MM pT. CT.) BpeMA KH3HH yMeHbTaeTca OT 100 pceK. 
pH KOMHATHOH Temmepatype Zo 40 wcek. nocme mporpesa mpu 400° (puc. 3, 2). 

ConocTaBuleHHe pe3yJIbTaTOB, MOJIYYeHHBIX IPH H3MepeHHU BIMAHHA ajicop- 
6upoBaHHOrO KHcNOpoya Ha paOOTy BbIXOJa BEKTPOHA, C pe3yJIbTATaMH, T0- 
JYYeHHBIMH IPH HCCeOBaHHH BJIMAHUA KACOpoLa, afcopOupoBaHHoro Ha rep- 
MaHHH, Ha BPeCMA XKH3HH, NPHBOJHT K BbIBOLY, 4TO ObICTpad aqcopOuuA KUCOpoO- 
la, KOTOpasd He OKa3bIBaeT BIIHAHHA Ha BPCMA XH3HH, IPHBOANT K HeEOO/bUIOMy 
H3MCHEHHIO paOOTbI BLIXOJa STeKTPOHa, TOra Kak MeqeHHAs xemocopouna, 
B polecce KOTOpoh Ha MOBepXHOCTH OOpasyeTca cOH Tuna GeOs, IpHBOAALLHH 
K 3HaYMTeIbHOMY YBeJIHYeHHIO paOOTH! BbIXOJa WICKTPOHA, IIPHBOAHT OHOBDe- 
MCHHO K OOJIbIIOMY YMeHbINeCHHIO BPeMeHH XKH3HH. 

IIpu mporpepe repMaHHa Cc XeMOCOpOMpOBaHHBIM KHCJOPOOM B BaKyyMe, 
T. €. B YCOBHAX, KOra HMeeT MecTO peakuHa GeOz + Ge = 2GeO, paoora 
BbIXOJa YMeHbilaeTCH, H B 9THX YCJIOBHAX HaOwMIOMaeTcA yBeHYeHHe BpeMeHH 
XKU3HH. | 

IIporpeB repMaHHA B KHCJIOpoje, MPHBOLAWLHH K OOJIbINHM yBeJIHYeHHAM 
pa6oTbl BbIXOJla, IIPHBOJHT K 3HaYHTeJIbHOMY YMEHbICHHIO BPCMeHH 2KH3HH. 
[loka eile Hemb3H ClelaTb OMHO3HAYHOFO BEIBOJa O TOM, B KaKOH CTeNeHH MO 
YCHHbI€ Pe3yJIbTaTbI YOBMeETBOpAIOT TeopHuH Tappeta u bpstrena(®), ycra- 
HaBJIHBalolleli CBA3b MeXKY CKOPOCTbIO NOBepXHOCTHOH peKOMOnHAaHH 
3apAOM MOBEpXHOCTH. OTH WaHHbI€ NOSBOJIAIOT NpeANOIOMKHTL, YTO H3MeHEHHE 
BPe€MeHH XKH3HH IIpH aXcopOWHH KHCIOpOa CBA3aHO B 3HAUHTeIbHOH CTeneHH 
C O6pa3s0BaHveM Ha NOBepXHOCTH repMaHHA OKHCIa Tuna GeO. YuacTKH rep- 
MaHHA, MOKPbITbIC 9THM OKHCJIOM, NO-BHAHMOMY, ABJIAIOTCA WeHTpaMH HOBepx- 
HOCTHOH peKOMOMHAILHH. 

3a KOHCYJIbTalMIo TIpH COOpKe yCTaHOBKH Jia PraubBaHOMArHHTHBIX H3Mepe- 


HHH BbIparkaem GsarofapHocTp A. B. PxxaHosy. 
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PHSHIECKAAH XHMHA 


A. H. JPEMHH u OQ. K. PO3AHOB 


O AETOHAWMH CMECEH HATPOMETAHA C ALLETOHOM 
(ITpedcmaeaeno axademuxom B. H. Kondpameesoim 28 I 1961) 


/ moxena $1. B. 3enpyosuyuem ('). CormacHo sto TeopHu JeTOHAalHOHHad BONHA 
> UpenctapisetcaA ylapHol BOHOM C Tr1aqKHM pOHTOM, 3a KOTOPbIM HMeeT Me- 
| cTo sk3soTepMuyeckan xumMuyecKad peakuua. B pesymptate paya pa6or (2-8), BuI- 
TIOJHEHHBIX B MOCJe7HHe TOI, ObiIO YCTAaHOBAeHO, 4TO yapHbit (poHT AeTO- 
HallMOHHOH BOJIHbI B ra3ax (pH JeTOHAaWNH B TpyOax u pH ccbepHyeckoH se- 
ToHaiun (*)) BcnemcTBHe HEYCTOHYMBOCTH 30HbI BOCIIaMeHeHHA (*) He ABAAETCH 
| MLOCKHM. Peakl\ust HMeeT MECTO He 10 BCeMy (POHTY AeCTOHALWHOHHCH BOJIHbI, a 
|: OTM€bHBIX O4araxX — MeCTAaX CTOJIKHOBEHHA KOCbIX CKa4KOB YyIJIOTHEHHA, 


. CoppeMeHHaa PHAPOAHHaMHvecKaH TeOPuA MeTOH AallHH Cbiia BHepBble Tpej- 


|| KOTOpBle MepememlaioTca mo ykapHomy pouty JeTOHAalHOHHOM BouHEI. B pa- 
Oote K. H. UWlenkuna (°) 6bi10 Bbicka3aHO MmpesnosowKeHHe, YTO aHAaOrHUHbIit 
" xXapaktep JomKHa WMeTb JeTOHALHA H KOHJCHCHPOBAHHBIX BSPbIBUATHIX BeLLECTB. 
/OguHako 4YeTKOTO SKCNePUMeHTAJILHOTO NOATBEpKMeHHA STOFO NpemNOMOMKeHUs! 
AO HeyaBHero BpeMeHH He CyiecTBOBa.NO. 

_ 8B Hactosmeh pa6ote mp NOMOMLM MeTOJa, H3I0%KeHHOTO B paootTe (°%), Hc- 
Be 7eAopasiach geTOHallua HHTpoMetaHa (HM) 4 ero cmeceit c aeToHom (A). 
)CymyHocTb MeToxa 3aK0uaeTcaA B oTOpasBepTKe (Ha C@Pe) mpouecca AeToHa- 
"anu B TOpell 3apsyza. Buarofapa npospauHOcTH HCCJeqOBaHHbIX %XKHAKOCTeH 
“yaaeTcA HaOmogaTh pacnpocTpaHeHue AeTOHAIHH C Havawla AO kona 3apsfa. 
| Ha puc. | u 2 npusezen pax dhotorpaduli Topuepol pasBepTku mpouecca 
| pacnpoctpaHeHuA feTOHalHH no cmecaM HM/A pa3iHuHOrO NpoueHTHOrTO Co- 
? etapa. (Heo6xoqumo OTMeTHTh, 4TO PoTOrpaduN Ha pHc. 2 nowyyeHbI NpH pas- 
_ AHUHBIX yBemHueHuax). 3 dotorpadut BHAHO, YTO CBeyeHHe MepemHero *pouta 
“feTOHAaWMH HeosHOposHO. PoTopa3sBepTKka Mpowecca pacipoctpaHeHHA jeTO- 
OHallHM MpefcTaBsaeT coOol CHCTeMy MepeCeKalOMMXCA CBET/BIX M TeMHBIX 
‘Toviec, HAYUMX MOA CTporo OAMHAKOBbIM JIA JaHHOH CMeCH HaKJIOHOM, KOTO- 
| pbli ompefemneT CKOpOCTh pacnpocTpaHeHHA HeOsHOpoHOcTeHH NO pouty 
JeTOHAMMOHHOM BOJIHEI. STO 3HadHT, YTO PeaKIHA HaYHHaeTCA M MpoTeKaeT He 
“lO BCeMy (POHTY eTOHAWHOHHOH BOJHEI OMHOBPeEMEHHO, a B OTJCJIbHBIX O4a- 
“Tax, NpHyeM cBeTVIble HHH Ha (*oTorpapuAX OTBeYaIOT MeCTaM HHTeHCHBHOI 
XMMHUeCKOH peakIlHH, a TeMHbIe — MeCTaM OTCYTCTBHA peakilHH. 

TakuM o6pa3soM, CyllecTByIOT OO6acTH, B KOTOPbIX Co3yaloTcA HaHOoViee 
“OmaronpHATHble ycIOBHA AIA MpoTeKaHuA peaktuH. EctecTBeHHO, 4TO TaKHMH 
oOmacTamu, NO aHanoruu c ra3oBoli eTOHalMeH (*), OyMYT ABATECA MecTa Co- 
yilapeHuA KOCbIX yapHbIX BOJH BO *pOHTe eETOHAILMOHHOH BOVJIHEI. 

_._ C yseanuenvem mpoueHTHoro cozepxKaHua A B CMe€CH YHCIO HeEOLHOpOsHO- 
‘creii 0 JMaMeTpy 3apsaya yMmeHbu2eTca. I]pu Manom cogepxannu A (puc. 
1a) HEOMHOPOMHOCTH HaCTOJIbKO M@JIKH, YTO MX TPyMHO paccMOTpeTb Ha (oTo- 
‘Tpacuu mpoctpim ria3om. Ha ocHore sToro MOMKHO CfelaTb BbIBOL, YTO TaKHe 
COHOPOMHOCTH CyulecTBy!IoT H B 4¥HCTOM HM, Ho HX He yflaeTCH paspellHTb 
YULECTBYIOMIMMH mpH6opamu (°). 

Tipu Oonpuiem cogepxkaHHu A B CMECH HEOJHOPOAHOCTH yKpyMHsAIOTCA Ha- 
TOJIbKO, YTO JeETOHAMMA 3aTyxaeT (cM. puc. lé, rae MeTOHALMA 3aTyXNa 3anoro 
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WO KOHWAa 3apaya, M pc 26, re AeTOHAMMA 3aTyXJ1a BONM3M KONA 3apsla, YTO 
BUHO M10 WaCTHYHOMY CBeYCHHIO Pa3JIeTAIOMIMXCA MPOAYKTOB B3pbIBa, B OTIM- 
une oT puc. 1 a, 6 puc. 2 a, 6, rae NpOLYKTHI B3PbIBa CBETATCH MO BCeMYy TOP- 
Wy sapaqa). . 

Cuenyet OTMeTHTb, YTO Tpomecc pacnpoctpakenusa JeToHaluu Ha puc. | a, 6 
cTammonapHbilt. B stTHx culyuaaX JeTOHAaMA pacipoctTpansAeTcsA NO sapAAy QIM- 
Holi OKOIO 5 DHaMeTpOR, MpHueM CHCTeMbI HEOLHOPOMMOCTeH (TMOOCbI) He M3- 
meHsiotes. Ec feTonanua npoxoguT 3,5~-4 quaMeTpoB 3apsa, TO B JaJibHen- 
IeM, KaK yCTaHoOBseHo B paOote (1°), oHa paciipocTpaHsetca ycToHuMBo. ITO 
3HaUMT, UTO OOHaPyxXeHHbIt XapakTep pacipocTpaHeHHA eTOHAHH TIpPHCyLy 
TOMOGHBIM B3PbIBUATbIM BeLLeCTBaM. 

Vs toro cbakTa, TO peakIlud HAYHHACTCA OLHOBPeMeCHHO He Ha BCeH MOBepX~ 
HOCTH JlCTOHANMOHHOPO (POHTA, a B OTJEIbHBIX OYAraX, MOXKHO CleaTb BbIBOL, 
YTO J€TOHALMOHHBIt (pOHT B XKHIKUX B3PbIBUATHIX BellleCTBaX He ABIAeTCHA 
TIJIOCKUM. 

B 3aksl0ueHHe AaBTOPbI CUNTAIOT CBOMM TIPHATHBIM JOJIFOM BbIPasHTb Oa- 
rojapHocTh 3a WeHHbIe AucKyccun A. K. Tpowmny, F. A. Aganyposy, a TakxKe 
A. VU. Jlapuny, T. A. Typpanosy, B. M. Uepurnmosy u B. A. Ilapamonosy 3a 
TOMOMb IPH MpOBeeHHH SKCIePHMeHTOB. 


MucrutyT xuMHyuecKOH u3HKH Tloctynuuio 
AxkajemuH Hayk CCCP 28 I 1961 
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Puc. 1. Topiesaa pasBeptka mpomecca pacmpocTpaHeHHa jeTOHallHH B cMecH 

HHTpoMeTaHa C alleTOHOM, B3ATOHM NO OOBemy. MatepHas o6on0uKH — JaTyHb, 

TOJMMHHA CTEHKH 0,5 MM; (HameTp 3apsga 34 mM, BbIcora 150 mm. IIpomentHoe 
cofepxkanne cmech HM/A: a — 80:20; 6 — 78: 22; 6 — 75:25 


Puc. 2. Topuepad pa3pepTKa Mpomecca pacnpocTpaHeHHA eTOHAaIHH B CMecH 
HHTpoMeTaHa C alleTOHOM, B3ATOH 0 OObemy. - MaTepval o6o04uKH — crTailb, 
TOMMHHAa cTeHKH 4 MM; 2HameTp 3apaya 40 mM, BbIcoTa: a Hu 6 — 150 mM; 6 — 
84m. I]pomentHoe coyepzkanne cmecH HM/A: a—73 : 27; 6—70:30; 6 —65: 35 


. j JAH, r. 139, Ne 1, pemuu nu Po3zanos 
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Pr. B. HCAPYJIAHL, akanemuk A. A. BAJIAHJMH u E. WH. NMONMOB 


; ONPENEJIEHHE OTHOCHTEJIBHbIX AJICOPBILHOHHbIX 
KOIPPHUMEHTOB METOAOM H30TOIHOrO PA3BABJIEHHSA 


\f \ 


| Tak Ha3biBaeMble OTHOCHTeIbHbIe (', *) alcopOmMOHHbIe KOSPpPuLNeHTHI TIpH- 
O6pemH OOMbUIOe 3HaYeHHe B UCCeAOBAHUAX TeTePOreHHO-KaTAMUTHYeCKUX Mpo- 
HleccoB, OCOOeHHO MOCJIe TOTO, Kak GObIIO }OKa3aHO, YTO OHM ABJIAIOTCA KOHCTAH- 
TaMu, BXOJANMMM B KMHeTHYeCKHe ypaBHenua (*,*) paya peakuuli. B nocmeqHee 
BPCMA YKa3bIBAJIOCb Ha BO3MOXHOCTh OlpeeeHHA C HX MOMOLM[bIO BeMMUHH 
Beprui CBA3H Ha KaTaM3aTopax (°). 

| B pa6ote mo uccieqopanuio MexaHu3Ma Jeru~paTaunH STHMOBOrO cmupTa 
(°) Mbl IIPOBOAWJIM Ha OKHCH aJIIOMHHUA alcopOmMlo cMecH 3THOBOTO CIupTa 
@aupa, Megenuprx C™, uw 3aTeM BbITeCHAIN acopOupoBaHHbie MpOLYKTbI TaKOli 
(Ke CMECbIO H€MeYeHHBIX KOMMOHEHTOB. M3 sTHX ONBITOB, IPHMeHAA MeTOL 430- 
PONHOTO pa30aBJICHHA, MOXKHO OMpeeHTb KOMHYeCTBA aCOPONpOBaHHBIX Ha 
KatTamu3atope cnupta (I) u supa (2), To Mower mpelqcTaBATb HHTepec 
‘ TOuKM 3peHHaA H3y4eHHA aycopOuuN cmeceli. C Zpyroli cropoHbl, 9TH KOmuGe- 
2TBa, OUCBULHO, CBA3AHbI C ACOPONMOHHBIMH KOSpPPUIMeHTAMH MpOCTbIM COOTHO- 
‘meHuem 
q Ts. Ti" pabs Pl" pa 


ts Ty ed Lbs fs ri" py 


1 


gr (1) 


“ae Po w 1" — kommuectTBa ciMpTa HM scpupa, HeOOXOAMMBIe Aid NOKpbITHA T0- 
BEPXHOCTH MOHOMOJeKYAAPHbIM acOpOMMOHHbIM c10eM: p, HM pz — NapuMasp- 
fble aBJIeHHA ciiupta u apupa: Ob, u be — aqcopOmMonnble KosppuuMeHTHI; 
2’ — OTHOCHTeIBHbIM acopOuHMOHHDIi Kosppuunent. Bernuuna z’, Boobie ro- 
BOPA, MOXKET HECKOJIBKO OTHYATLCA OT ONPeWeIACMON pPeaKI[HOHHO-KHHeTHUEC- 
SMM MeTOJOM, Tak Kak B MOCJeqHeM Cly¥ae OHA OTHOCHTCA K y¥acTKaM HOBepx- 
HOCTH, OTBETCTBEHHBIM 3a KaTaJIH3, a B NepBom— 3a aycopOuun. IIpu BricoKux 
femlepaTypax STO pasmMuMe He JOJDKHO ObITb 3HaYNTeIbHbIM. OnncbiBaembie 
TMK OMBbITbI MOTYT IpecTaBIATb HHTepec TakxKe C TOUKM 3peHHA MpHMeHeHHA 
MeTOla U3OTONHOTO pasOaBIeHHA K H3y4eHHIO acopOuHH cMecel. 

Hatt OnbiTbl WpoBOsWINCb B MpOTOUHOM ycTaHoBKe. KatTamH3aTop — aKkTHB- 
dad OKHCb aIOMHHUA (rpaHyvibl 0,O—1 mM) B KouwmuyecTBe 2,8 r (5 Ma) MOMeuLau- 
tl B KBaplleBy!0 TpyOKy, TeMMepaTypa KOTOPOHM NMOssepxuBaach B HHTepBase 
20 + 1°. B tpy6xy c KaTanusaTopom co cKopoctio 0,05 ma/mMuH noqaBann 
MMecb CIMpTa u apupa, MpH4yeM B 3aBMCHMOCTH OT Ha3Ha¥eHHA ONbITOB OJMH 
iM 06a MposyKTa CMecH MeTHMUCb paquoyrsepogzom. IIpoxyKTs!, He aycop6u- 
QOBaBIIMeCa Ha KaTaIH3aTOpe, COOHPaIHMcb B IIpHeMHUKe, OXJaxKTeHHOM JO 
—50°. 3aTem TpyOKy Cc KaTaH3aTOpOM IpOyBasu a30TOM B TeyeHHe 20—-30 MUH. 
(ChemuanbHble OMbITH MOKa3au, YTO pH STOM IIPOMCXOAUT NOMHOe yaleHue 
IKTHBHBIX MpOLyKTOB co cTeHOK peakTopa.) Ilocme npoxyBaHuxA a30TOM TIpHeMHUK 
AMCHAJICA MB TpyOKy C KaTaH3aTOpoM Cc MOcTOAHHOM cKopoctblo 0,05 Ma/MuE 
loqaBanacb cMecb cuuMpTa u apupa, He cofepxKalux pafnoyraepoga. IIpu 
TOM MIPOMCXOAMIO BHITeCHeHMe aCOpOMpOBaHHbIX Ha OKUCH aJIOMMHUA palHo- 
IKTHBHBIX MpoxyKTos. Tloyuaemaa cMecb CcoONpasacb B IpHeMHUKe, pasqeda- 

Cb MeperoHKOl Ha KOJIOHKe C BaKYyMHOM pyOalllkoH, Mocme vero onperedsa- 
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ylaCb yeAbHad pajlMoaKTHBHOCTh cCiMpTa H acpupa, Kak omucaHo pauee (°). Cu 
I[MAIbHbIe OMLITHI NOKAa3asIM, YTO NOMHOTA pasyenenua ocTurama 99,3 + 0,2% 

IIpexye Bcero HEOOXOLHMO ObIIO BbIACHHTb, IPOMCXOZHT JIM COMeH pal 
yrulepoOM MexKy CHUPTOM HM ScpMpoM B ycsOBMAX ONbITOB. [ia STOO Yepe 
KaTamu3aTop mponyckaH 1 Ma cmecu adupa m cnuptTa, cofepKaBmiel 947 
apupa u 6% (mo Becy) MeyeHOrO CIMPTA, paHOaKTHBHOCTb KOTOPOFO COCTaBIAL 
78 000 umn/muH ua 1 mr KapOonaTa Oapus, HM Toce NpoxyBKA a30TOM 5,6 M 
HeaKTHBHOH cMecu cnupta u sdupa (1 : 1). M3 co6panHoro KoHJeHcaTa BEILe1A 
jICb CIMPT HM Sc*bUp H ONpeseAMUCh HX YebHBIC AKTHBHOCTH Kak B (?,°). 


Ta6auna 1 


YuebHad pafMOaKTHBHHCTb Cnupta HW 3cupa B KOHJeHCaTe (B HMII/MHH Ha 4 Mr 
KapOoHatTa OapHa) 


B — nocvie BbITeCHeHHA C a4 
A — mlocae BbITeCHeHHA C B — mocae MOBTOPHO- |nopepxHocTH paqHoaKTHB- T — nocne pas6arae 
MOBeEPXHOCTH PayuOaKTHB-} TO MponycKaHHA Hay wofi cMecH cnupTa Hu 9cu- HHA KOHfeHcaTa He- 
HOO CNUpTa MpOMycKaHH-] KaTaJIH3aTOPOM HeaK- || na yepamqwoaKTHBHOH AaKTHBHOH CMeCbiO 
eM HeAKTHBHOH CMeCH THBHOH CMeCH CMeCBIO cnHpTa H odupa 
Q ’ @ No Nb 
ae cnupt | sdup mos cnupT | sdup onnita cnuptT | 9dup onpita | CUHPT soap! 
if 
j 7 i | 
4 | 4520 Arp 3 20 0 18 AAS 6 18 250 380 
i) 4420 |; 18 il a8) 0 19 420 6 ‘9 260 370) 
cM Mie sts hoa 8 30 0 20 447 5 20- | 230 | 370 
15 | 1460 —— 
{7 14590 | 13 || Cpean. | 22 | Cpenu. | 4147 | 6 peau. | 247 | 373 | 
{3 { | ; 
| | 
Cpemy. | 1514 |) 45 | 


PesysbTaTbl STHX OMBITOB ZaHb B Ta6a. 1A. Kak BHAHO, payquoaKTHBHOCT 
acupa B cpeqHeM cocTaByiseT ecero 0,1% OT panHOaKTHBHOCTH CIMpTa, 4TO H 
IIpeBbIMaeT BOSMOXKHOFO 3arpASHEHHA Sc*upa CIMPTOM IPH HCMHOIb30BaBINeHC 
HaMH MeTOJIMKe pa3yeseHun. TakHM OOpa30M, MOKHO CllelaTb BLIBOA, ATO Ip 
120° Hal OKHCbIO aJIOMHHUA Sup H3 chupTa He OOpa3yeTca. 

HeoOxoJuMo ObIWIO BLINCHHTb TaKKE, HACKOJIbKO NOMHO ajcopOupoBaHHbl 
IIpOAYKTbI BLITECHAIOTCA B pe3yJIbTaTe NpolycKaHWA CMeCH clMpTa uM supa 
ia sToH WeH Nocse NposyBKH a30TOM BHOBb ponycKasocb 5,6 Mi HeaKTHB 
HOH CMeCH M OlpeyeiAacb paqwOaKTHBHOCTb CNupTa H stupa u3 KOHJeHcaTa 
PesyJIbTaTbI Jaubl B Ta6. 1b. PaqnoakTHBHOCTb CNMpTa CormacHo STOH TabmHIK 
cocTaBlaeT TOMbKO 1—2% oT nowyyeHHOH B Ta6m. 1A, HW H3 STOTO cmepyeT, UTC 
Mpomyckanne MepBprx 5,6 Mia cMecH CCTATOUHO NOHO BLITECHACT ajcop6u po 
BaHHbIli B Hauasle CIUpT. | 

Js oMpeweneHua KOIHUeCTB CIMpTa HW Supa, ascopOupoBaHHbIxX Ha NO 
BePXHOCTH OKHCH aJIOMHHHA pH 120°, 6bima cocTaBmeHa CMECb Cupta u Sup 
paBHOM yeibHOH paqMoakTHBHocTH (1 : | no Becy). ; 

Cmecb lowlyueHa Jeruypatawueli paqvoakTuBHoro cnupta (2200 umn/MHI 
Ha | mr KapOonaTa GOapua) Hag OKuCcbIO amioMHHUA. Hay KaTamHsaTopon 
mp 120° nponycKkanca 1 Ma STOH CMeCH, IPHEMHUK C KOHJeHCaTOM OTLEIAIICA 
KOHJeCHCaT COXPaHAJICA [JIA KOHTPOJIbHBIX ONBITOB (CM. HHKe). SaTem yepes CH 
cTeMy IIpoOlyBasicA a30T H Ha, KaTaM3aTOPOM BHOBb MponycKasacb NMOpuHs 
HeaKTHBHOH cMecH (5,6 MJ) H ONpeeATHCh yAeCMbHbIe AKTHBHOCTH CcOOpaHHbl 
B IIpHeMHMKe cnupTa u supa. Pe3syibTaTbl ONpeweeHHA yJeNbHbIX AKTHBHO 
cTeH Taub B Ta6n. 1B. : 

Jlanupie Tab. 1B mo3sRosioT C NOMCLbIO MeTOa H30TONHOFO pas0arvieHu 
BBIYHCIHTb KOJIMYeCTBA CNMpTa Hu supa, yepxKaHHble (xemocopOupoBaHHble 
KaTaJIM3aTOpOM, M Jasiee C NOMOMbIO ypaBHeHHaA (1) — OTHOCHTeIbHbI ancopé 
WHOHHBIM KOs@duUNeHT sc*upa. | Ma MeweHOH cCMeCH CHMpTa Mu supa, KoTOpas 
MpolycKaJlacb Hal KaTau3aTOpOM B onbiTax Tam. 1B, coxepxan 8,2 mMon 
ciupta u 5,1 MMow. supa. OGosnauan uepes Ty u V2 Konnuectrpa MeyeHor 
CHUpTa u supa (B MMOW.), yepxkaHHbIe KaTaIH3aTOPOM H 3aTCM EbITeCHEHHbI 
HeakTHBHOH cMecbio; yepes N, x Ne — oOuiHe KOmMUeCTBa cnupTa Hu scbup: 
140 


4 


3 MMOJI.) B MpHeMHuKe Moce MponycKaHHa HeaKTMBHOH cMecu; yepes f, 
2 — HX YAeJIbHbIe aKTMBHOCTH, MOyYHM CaefyiollMe paBeHcrsa: 


NiBi = 13-2300, MN2B2=T,-2 300, 


Secor 1 lun 5,1-5,6-6 
Pi= 9309 = 2234 T2=——9309 = 0,075, 


MIM, COOTBeTCTBeEHHO, 0,84 u 0,027 mmou/r. 
q K KOHJeHCaTy, OCTABJICHHOMY JIM KOHTPOJIA, TakxKe ObINO0 06aBeHO 
5,6 MJl H€aKTHBHOH CMecH, Moce 4ero B MOMyYeHHOM cMecH onpemenamach 


‘YebHad AKTHBHOCTD clupTa uw aspupa. PesyabTaTb! onpekeeHuA aHbI B 
aon... 1: 


C mpyroit CTOpOHEI, BLIdHCIeHHe Pu B) us Benmuun T, wu Te naer 


-— 
2s 


“4 (8, 2—2,34) -2 300 960 MMII F (5,1—0,075)-2 300 UMI 
ee 2—2,34,— °° man-mr > \yP:, 5 ,1-5,6) 4-5,4-0,075 7°) wumeurs- 


i wih age ae 
wD 


ot 


aK BHJHO, BeIHUHHEI B’, BHUMCICHHbIe HW MOMYYeHHbIe SKCIePHMeHTaIbHO 
Seca. IT), yoBleTBOpuTeIbHO cormacyroTca Mexy co6oit. 
’ Tlapuuanbubie Japieuua cnupta u adiupa p, Hp. B MeYeHOM CMeCH PpaBHAJIHCb 


wena 0,62 1 0,38 arm. Torga, npHuumaa oTHomenne Iy'/[3’ paBHbim 


ies 


OpaTHOMy OTHOMIeHHIO MoulaqoK (”), 3aHMMaeMBIX MOJIeKy1aMH clupta Hu obu- 
a, HMeeM 
ip Tm 
‘ Newly Paes 0,62 
“=P pm P, 2,34 learns Wns 


B pa6ote Baaaceany u lOarepca (°) npuBoqatTca MOyYeHHble ApPyruM MeTO- 
Bom OTHOCHTeIbHbIe acOopOmHOHHble kosppunnexret apupa (B OTHOUIeHHH 
‘K ciupTy) Ha OKucu amioMuHua Aaa 225, 245 u 260°, paBHEIe COOTBeETCTBEHHO 
0, 16; 0,29 u 0,4. SkcTpanonauuA ITHX BEAMYMH K 120° j\aeT BEMUMHY, OM3KyI0 
‘K HalileHHol Hamu. 
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Jloxxagn Aragemun wayr CCCP 
1961. Tom 139, Ne 1” 


PH3SHYECKAA XH MH fl 


A. A. KPACHOBCKHH xu IT. TI. BPHH 


POTOKATAJIATHYUECKOE JEHCTBHE ZnO u_ TiO, 
B PEAKUMAX, HAYMINX C BbhIQEJIEHHEM KUCJIOPOJA 


(ITpedcmaeaeno akademuxom A. H. Tepenunoim 20 IT 1961) 


Visyyenue peakyuit, IpH KOTOPHIX Mpoucxo_uT coTOXHMUueCKoOe BbIeNeHHe 
KNCOpola, MpescTaBsaeT HHTepec Ha IYTH NOMCKOB HCKYCCTBEHHBIX MOjeseK 
OTACIbHBIX cTaqui cboTocuuTesa. M30nupoBaHHble XJIOpOnMacTbl HM TOMOTeHaTHI 
JIMCTbeEB COXPAHAIOT CNOCOOHOCTh K peakiHH Xusa — POTOXHMMYECKOMY BbIJe- 
JI@HHIO KHCMOpOa BO[bI, COMNPAXKCHHOMY C BOCCTAHOBJICHHEM OKMCHOTO *Kee3a, 
XHHOHA HM Apyrux coequHeHuli. OHAKO peakUMU Takoro THNa JO CHX Nop He yfla- 
BaJlOCb BOCIPOH3BeCTH B HCKYCCTBEHHBIX CucTeMax. B HacTOAeM cOooOlleHHM 
OMHCaHbI HEKOTOPbI€ THIIbl OKHCJIMTCJIbHO-BOCCTAHOBHTeMIbHBIX PeaKIHH, oTo- 
C€HCHOMJIH3HPOBaHHEIX OKHCbIO IWHKa HM BYOKHCbIO THTaHa, MpH KOTO- 
PpbIX HaOmofaeTca BbiemeHHe KUCMOpOfa, B MpHCcyTCTBHH psxfla OKHC- 
JuTeleH — lepMaHraHaTa KaJIMa, XMHOHA, COeAMHeEHHM OKMCHOTO x*Keesa. 
ONbITHI MpoBosquuch mpH 20° B MaHOMeTpH4ecKkHX cocyfax BapOypra u3 
KBaplla MW CTeKJa, OCBeIaeMbIX CO CTOPOHbI Ha COCya PTYTHO-KBapleBOH MaM- 
nou IIPK-4, 3aki0ueHHOH B KBaplleBylo TpyOKy AMameTpom 5 cm. Cocysbl u 
MCTOUHHK CBeTa HAXOAMINCb B BOAAHOM BaHHe MpHOopa Bap6ypra. IIpu Befenuu 
ONbITOB B KBapIleBbIX MAHOMeTPHYeCKHX cocyax JeHCTBOBAaJ BeCb CII€KTP JaM- 
np [IPK-4, B Tom uucae AMHHM pTyTH 256 u 313 MU, B CTEKJIAHHBIX COCYIaXx 3TH 
JHHMM 3aJepxKUBaIMCb CTEKIOM M elicTBOBaH TpyNNbl PTYTHIX TMHUM 365 
u 404 mu. 

Kak W3BeCTHO, OKHCb WMHKa HW JBYOKHCb THTaHa OOaalOT NOTIOULeHHeM 
B YJIbTpapuoJleTOBOH YacTH CHeKTpa (JIMHHOBOJIHOBaA TrpaHulla MOrsonjenuA 
okoio 400 mu). B uccaeqOBaHHbIX PeaKI[MAX KOMINOHEHTHI TaK2Ke MOMIOULaIOT 
B STOH OONACTH CIeKTpa, MOSTOMY BO BCeX Cily4aAX CONOCTAaBANOCh MpAMoe 
(boOTOXMMMUeCKOe JelicTBHe (6e3 CeHCHONIH3aTOPAa) HU BIPUCYTCTBHH OKHCH WHHKa 
H ABYOKNCH THTaHa. ONBITHI, B KOTOPHIX OCBeILeHHe BEIM B OTCYTCTBHE OKHCJIUTE- 
JIA B BOJHBIX cpeqax, IIpMBOLMIN K HeE3HAUNTeIbHOMY NOPOWeHHIo KUCIOposa 
B CJly¥ae OKHCH WHHKa (KOTOpad CeHCHOMMIM3UpyeT OOpasoBaHHe MepeKHCH BOJO- 
poJa u3 BOLbI HM Kucnopoga (*)). B mpucyTcTBuM AByoKucu THTaHa ra3000MeH 
He uU3MensIca. ATOObI MPOBeEPHTb BOSMOXHOCTh HaMHYNA HECTEXHOMETPHUeCKOFO 
KMCIOpOa B OKHCH WMHKA Ob NOCTAaBJIEH CJIe{YIOUHH ONBIT: CycNeH3UA OKHCK 
IMHKa B BOE MOMeMaacb B COCY, B 6OKOBOM OTBORe KOTOpOrO OnIa 10% cep- 
Hada Kuclota. [locie TepMocTaTHpoBaHHA KMCOTAa TpWHBaNach HM CeqMI 
3a Ta3000MeHOM, IPH 9TOM B TeyeHHe 4aCa BbITeIeHHA Ta3a OTMe¥eHO He OBIWIO. 
BO3MOxKHOCTD BEIeTeHHA COs Oblla ycTpaHeHa TeM, 4TO B COCYA BCTAaBIAIH cTa- 
KaHYHK CO IemOubIO. ONBIT, MpOBeeHHbIN C CBEHKENPOKAJICHHBIM yIJIeKMCJIbIM 
ILMHKOM, TaK2Ke MOKa3aJ1 OTCYTCTBHE HECTEXHOMETPHYeCKOrO KUCIOpoRa. 

BOubIIMHCTBO ONBITOB MpOBOLMIH B aTMOCHepe a3z0Ta, OCBOGOKAeHHOTO OT 
CJ€OB KHCIOPOLa MpomycKaHveM yepes CHCTeMY MOFMOTHTeNeH CO ILeIOUHbIM 
rujipocyb®uToM. B HeKOTOpEIX OMbITaX BapbupoBamH pH NMyTeM HcMONb30Ba- 
HMA BOJbI, MOLKNCICHHOH WH NOAMeIOUeHHOH JO onpefeneHHoro pH cepHou Ku- 
CMOTOH HM pacTBOpoM eyKoro HaTpa. BydepHpre comu (docharT) TopMosHIv 
peakiyuio. 

PoToOKaTaNUTHYeCKOe PpasNOKeHNe MepMaHTra- 
HaTa Kawdua. Bopilenenne Kucnopoqa npH JeHcTBUH ysIbTpadvomeTOBOrO 
cBeTa Ha pacTBOpbl lepMaHraHaTa Kalua OTKpHIIM B 1913 r. Matpioc u Jesu (?). 
Ta peakiva Obiia ucceqoBana B padote Patiguna u Hoppuma (*). Lmmep- 
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aH (*) M3Y4HJI MSOTONHBIT CocTaB BbIeIAIOUeroca KUCOpOya H ycTaHOBM, — 
ITO (POTOXHMMYECKH BBIJEAIOULMHCH = KHCAOPO MpOHCXOUT M3 HOHOB 


nOs~, a He H3 MOJIe€KYyJIbI BOJbI, UH CPOTOXH- 
MMYeCKHi AKT OSTOMY 3akJIOUaeTCA BO BHYT- 
| Me tet ian TlepeHoce 3JIeKTpOHa OT 
Kucmopoqa K wOHY Mapranua. Makcumaup- 
‘HbIii KBAHTOBbIN BbIXO] peaKIHu HaGwioqasca 
mpu 313 mu. 

Mbt Halliv, 4TO BBeeHHe OKHCH IMHKa 
JBYOKUCH THTAHa B BOJHbIe pacTBopbi lepMaH- 
TaHaTa KalMA CeHCHOMMH3UpyIOT peakIHIo 
BBIeIeCHHA KMCMOpOAa B CTOPOHY JWIMHHBIX 
BOIH B OOMaCTb COOCTBEHHOTO MOMIONleHHA 
ceHcuOususaTopa (no 400 mu). IIpamoe coro- 
xuMuyecKoe BbIMeIeHHe KucOpora U3 KMnOa 
'B cTeKe OblIO He3HaUHTeIbHBIM. B pucyt- 
eTBun ceHcuOnmusatopos (ZnO u TiQOs) B 
CTeKAHHBIX cocylax HaG0alocb HHTeHCUB- 
‘Hoe BbijemeHue KucOpoya (puc. 1), B KBap- 
Besicx — 3HauHTeIbHOe ycKopeHHe peakilHn , 
BOOGIE uflyileH MB OTCyTCTBHe CceHCHOMJIN- 
3aTopoB (puc. 2). 

_ Vismenenne pH 8B mpenenax or 4 Zo 10 ma- 
gO BAMANO Ha (OTOXHMHYeCKOe BbIeeHHe 
KucmOpoma B pacTBopax NepMaHranata Kans 
B KBaplleBbIX COcyjax B OTCYTCTBHe CeHCHOH- 
WM3aTOpOB, 4TO coracyeTcA Cc lpecTaBleHH- 
€M O BHYTPHMOMeKYJIAPHOM TepeHoce 9/1eK- 
Tpona. Ognako Ha CeHCHOMIM3HpoBaHHoe 
ZnO u TiOse BErjemeHue KHCMOposa HeCKOJIb- 
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Puc. 1. @orocencu6uinsupopannoe 


ZnO wu TiO, BbizenenHe KHCOpoga u3 
pacTBopos MepMaHranaTa Kalua mpu 
ocBelleHHuH Jiammow TIPK-4 B crTex- 
JIAHHBIX cocyfax mupH 20° (5 mr 
KMnOa, 3C mr ZnO unu TiO, u 
10 ma Bogert), J/— KMnOa-+ ZnO; 
2 — KMnOs+TiOs;; 8 — KMnQu: 
4 — ZnO, 5 — TiOs; 6 — KMnOz + 
ZnO pactsBop, wemouHoro mHporail- 
Oa B 6OKOBOM OTBOZIE 


KO BauaeT BenuunHa pH, 4To cBx3aHO, BeEpOATHO, C YCJIOBHAMM OJIOKHPpOBaHHA 
AKTHBHEIX I[eHTpOB Ha MlOBepxXHOcTH coToKaTaMsaTopa. 
’ O TOM, 4TO BbIJeNAIOMIMlicA Ta3 WelCTBUTeIbHO KHCHOpOl, CBUJeTebCTBOBA- 
fH OMBITH, WpoBeweHHEIe B aTMOCPepe az0TAa B MpHcyTCTBMM NOrOTHTeIsA 
{: Kucopolza — 2% pacTBopa nuporamiona B 10% 
m5 @— Chem ies pactrsope NaOH (1 Ma tTakoro  pacrBopa 
500 B TOKe a30Ta MOMellaIH B OOKOBOH OTBOX Co- 
42 cya). B mpomecce onbita Kucmopoy normomas- 
CA, pe3yJIbTaTbI MOKa3sanbl Ha puc. |. Kontposb- 
Hble onbithl ¢c ZNO u TiOe B Boge 6e3 KMnO, 
KaJHA He [OKa3aJiM BbIAeeHNA KCOposa. 
OcHoBbiBasich Ha onbiTax A. H. Tepenuna u 
E. K. Ilymetixo (°), tokasapmux cencuOusn3a- 
mu10 cpoTompoBogzumoctu ZnO aycopOupoBan- 
HbIMH KDpaCHTeJIAMH, Mbl TbITAIMCb MCIHOIb30- 
BaTb MOJOOHbIe alcopOaTbI C TeM, UTOObI CeHCHU- 
OHJIH3MpOBaTb peaKWHIO K BHAHMOH OOsacTH 
73 cneKTpa. OTH OMNbITH, OfHaKO, He NpuBenHn 
K TOJIOXKUTCIbHBIM pesyJbTatam. Mpr mbiTaivcb 
TakxKe C€HCHOMJIM3HPOBaTbh K KpacHOl OGsacTu 
cleKTpa pa3moxeHue KMnOsa B alleTOHOBBIX H 
NMPHAMHOBLIX pacTBOpax xsJopodussa, HO u 
5 9TH OMBITHI HE YBEHUAIHCb YCMeXOM, TaK Ke Kak 
"74 MOMbITKa Ce€HCHOHMAM3NPOBaTh pasoxKeHHe BOI- 
fm’ ubix pacTBopos KMnOs xKoum0ngHBIM XJIOpo- 
(puIOM HW KpUCTaaMM cbTasOuMaHHHOB Mar- 
HHA W MeM, KOTOPble OOsafaioT PoToceHcuOu- 
M3MPYIOWHM JeHCTBHeM IPH OKHCJeHHHM ACKOPOMHOBOK KuCMOTHI (5). 
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KBapIeBbIX Cocylax 


Tax Kak ZnO cencuOumu3upyeT O6pa3s0BaHHe Mepekucu Bogopora (*), 
Ka3aul0cb Ob, YTO BbIeIeHHe KHCMOPOa MOTVIO Obl HATH «B OObEMe» 3a CUeT B3aH 
mMonelictBud HeO2 c KMnOs. OnHako MpoTHB STOTO M€XaHH3Ma TOBOPUT TO 
(pakT, YTO peaKUHA HeT M B OTCYTCTBHe KUCMOpOAa He MeHee, a Coulee acppeKTHB 
HO H YTO JBYOKUCb THTaHa, KOTOpad He CHOCcOOHa CeHCHONIMSUpOBAaTb OOpas0Ba 
Hue H,O,, TeM He MeHee aKTHBHa B Clyyae pa3JIOKeHNA NepMaHranata Kalua 

MOoTOCCHCHOHAUBHPOBAHHOe BHAeCAMeCHHE KUCIO 
poka B MpucyTCTBHUH heppHunanua Kaduna, ONBITE 

IpOBOAWIH B CTEKIAHHBIX COcyax B aTMOciep¢ 
mie) C6em a3oTa. CooTHomeHHue Mexyy ZnO u KsFe(CN)} 
4] CHJIbHO BJIHHe€T Ha XPpeKTHBHOCTb Mporeccal 
IIpu 6ompmioli KonyeHTpanun KsFe(CN), mpouc 


8 XOJUT 9KpanupoBanue ZnO oT JelicrBuA cBeTa 
= ONTHMaJIbHbI€ COOTHOMIeHHA B HalHX yCOBHA 
‘S ompitos 500 mr ZnO u 15 mr KsFe(CN), B 10m 
s BONbI. ONLI MPpOBOAMIH TAKXKe B MPHCyTCTBHI 
S20 norioTuTeeli — uleo“H WH WeNOUHOrTO MHpo 
3 ramiona. B nmpucyTcTBHH OHO weno“ ra30 


oh OOMeH He H3MeHAJICA. 
els M13 puc. 3 BHAHO, 4TO BBIJeIAIOMHHCA ra3 NO 
ib o6 v eNee TOULaeTCA MHPOraJIONOM WU NOSTOMY ABJIAeTCS 
KucIOpoyOM. 3a 30 MMH. OCBeleHHA BbINeAeT| 
Puc. 3. PorocecHOuTMsHpoBaH- cg no 100 mm? KucHOposa, YTO cocTaBAAeT OKO 
Hoe ZnO BbleteHHe KHCAOpona 
3 pacrsopos KsFe(CN)s mpa 0 0,1 mom. Ha 1 Mon. KsFe(CN),. B mpucyte | 
ocpemleHuu wamnoiIIPK-4 ps cre- BHM JBYOKHCH THTaHa B 9THX YCOBHAX He ya 
KIAHHBIX Cocyax mpH 20°BaTMO- JIOCb HaOJIOaTb BHIZeIeHHUA KUCIOpOra. 


chepe asora (15 mr KsFe(CN)s, DoTOCeHCHOHAUSUPOBAH HOS 
500 mr ZnOu 10 ma sogp). J — 
K3Fe(CN) + ZnO; 2—KsFe(CN)s; BEA eC HMC KW CanOypioUira Bi pu 


38—ZnO; 4—KsFe(CN)s +ZnO CYTCTBHH XHHOHA. IIpn ocBemeHu 
(1 Ma pacrsopa 2% nuporatio1aB BOJHBIX paCTBOPOB XMHOHA B CTCKJIAHHBIX HW KBap 
10% NaOH, B 6okos0M orBoze),B  eRETX cocy,aX MbI He CMOrIM HaOJ0aTb TpsAMO| 
cocye B STOM CAlyyae9 MA BOLE 

Tro dOTOXMMHYeCKOrO BbIAeIeHHA KHCMOPOal 

Bpeyenue OKHCH IHHKa WIM JBYOKHCH THTA 
Ha B CTeKIAHHbIe COCYJbI MpHBOAMIO K OOpas0BaHMIO ra3a Mpu ocselle) 
HHH B aTMocdspe as3oTa. Ognako 3Ha4HTembHad YvacTb raza Norowlarach 
pacTBOpOM Ienoun, Tora Kak IWeNOuHOH Muporadson norsmoujant Ha 20—30% 
Oombute rasa (puc. 4). Takum o6pa30M, pu cdboTopeaKIlHH BbI-eIAeTCA CMeCT 
yII€KUCOTHI MH KUCIOPOLa NPHOMH3UTeIbHO B OTHOMeHHH 2: 1. B KOHTPOJIbHEE 
OMbITaX ¢ OAHOM OKHCbIO WMHKa, OMHAM XMHOHOM HM OAHUMM MOPOTHTePHEIME 
pacTBopaMu He HaOslOAaNocb BbIAeeHuA raza. Bpeqenue rH{pOXHHOHA B XHHOF 
MOaBIAIO BLINeIeHHe KucTOpoza. B NpucyTCTBHN BO3AyxXa HaOMOaocb (poTo 
CeHCHOMJIH3HpOBaHHoOe OKHCIeHHe XHHOHA H THApoxMHOHa. BepoaTuo, mp} 
peak Oe3 BOsyxXa NepBu4HO O6pa3zyrloulneca paquKkanbt OH mpusozat K yal 
CTHUHOMY JIECTpyKTHBHOMY OKHCJICHHIO XHHOHA WH MpOMexKYTOUHO OOpasyeMbl 
C€MUXHHOHOB. Ota mo6ouHad peakuMa BecbMa SipeKTHBHA, H, MO-BHAHMOMY 
JMlib MCHbIMad 4acTb paqukasos OH ycneBaerT peKOMOMHMpOBATD C BbIeeHHe 
KMCIOpofa Ha MOBepXHOCTH OKHCH IWHKa. 

O mMexaHu3Me peakuunu. B o6nacTu Bos6yKJeHuA MOroulal} 
Kak (OTOKaTaIM3aTOphl, Tak HM OKUcAuTenM. TlosTOMy B M3y4eHHEIX CHCTeMal 
HeT CCHCHOMJIM3AaILHH B KYHCTOM» Bue H CeLyeT TOBOPUTb O PoTOKaTaIHTHUeC 
KOM J[eHCTBHM OKMCH IMHKa HW ABYOKHCH THTaHa, XOTA B KOHTPOJIbHBIX OMBbITAa 
B CT€KJIAHHBIX COCyaxX IpaAMoe cboTOXHMNYecKOoe JelicTBHe ObIIO HeE3HAUHTeIb 
HbIM. MoxHo mp2icTaBuTb ce6e cleyioulue THIbI MeXaHH3Ma STHX peakinii| 
1) s7leMeHTapHbIi Mpomecc user B OOBEME, MH CbOTOKaTaMU3aTOP «BLIOHPaeT» (POTO 
IIpOLYKTb, MpeqOTBpaulad OblcTpy!o OOpaTHMOCTb NepBHYHbIX CTA; 2) oro} 
pearupyloT MOJeKyJIbI, alcopOupoBaHHble Ha MOBepXHOCTH KaTasu3aTOpa TIpt 
BO3OyKeHHH B OOaCTH HX COOCTBeHHOTO MormomleHusa; 3) tboTOKaTaTH3aTOy 
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orsoujaeT CBeET MH MPHBOAUT K (hoTOceHcHOuH3HpOBaHHOMy OKHCeHHIO — 
OCCTAHOBJICHMIO PearupylOlulMX MOJIeKYJI, aCOpOMpOBaHHIX Ha eFO MOBepXHO- 
cmH. J\a pelieHHa STHX BOMpOCOB HYy2xKHO M3MepHTb «cHeKTp JelicTBUs H3y- 
‘HWeHHBIX peakuui. Ilo Hamiemy MHeHHIO, HaHOomee BepoATeH MexXaHM3M, cor- 
WacHo KOTOpOMy (POTOXHMMYeCKHit MepeHoc 31eKTpoHa UeT Yepes KaTamH3a- 
_TOp-NOJyMpOBOAHUK, Tak KaK peakijMM 9TOTO TuNAa 
“MYT UC BelllecTBaMu, He OONaqatouluMM rornouye- Mm i a 
-H¥eM B OOsacTH BO3OyxJaloulero cBera (1). 200 

_ OKMcb WMHKa HM ABYOKHCb THTaHa MpescTaBAIOT 
“cool NOJynpoBo_HUKH, pH OcBeLleHHH KOTOpHIXx 
MpoucxofuT pasetenue 3apaqoB—seKTpoHa MU jpg 
|Qpipku. IIpu qelticrBun cBeTa Ha MOBepXHOCTH ceH- 
“cuOumusaTOpa BO3MOXKHO OOpas0BaHHe 3eKTPOHO- 
‘AOHOPHBIX HW 9EKTPOHOAKIeNTOPHBIX WeHTpoB (*). 
_BeposTuble SleMeHTapHble cTaquu peakiun 3akI10- 
‘WaloTCA B BOCIPHATHH SJIEKTPOHa 9/eKTPOHOaK- 
‘WenTOpHbiIm KoMMoHeHTOoM (MnO.a~, xuHoH, Fet+*) 
M OT$aye | S/IeKTPpOHA 9JIEKTPOHOJOHOPHBIM KOMIIO- 
tHextom (OH—H20) B «anipKy» c mpomexyTOUHBIM 
‘o0pa30BaHHeM TuApOKcHIbHEIX paguKanos. B onbt- 
“Tax [. A. Kopceyxoscxoro (°) 6pI0 mMoKa3aHo, 4TO » 
‘TPH OcBelleHHH BOAHOK CycNeH3HH OKUCH IMHKa B 
‘BakyyMe B pHcyTcTBuH GeH30a UM 2/1eKTpOHOaK- 
|HentopHoro KpacutTeia — MeTueHoBoro rosry6oro 0 
(oOpasyetca tenon. ITO cBuyeTeMbcTByeT 06 OOpaso- 
(BaHUH THAPOKCHJIbHHIX paluKaoB, pearupyloulnx 
'€ GeH3010M (”). 6 15 12 18 6 iSmun 

Ha ocHoBaHH HallIMX OMBITOB culeqyeT pemno- 

OKUTL, YTO NepBUYHEIe (OTOMpORyKTH! (BeposTHO, Puc. 4. Porocencu6ususupo- 
(PMAPOKcHAbHIe payuKanbl) MoryT pekKoMOuHupo- 24HHoe ZnO BeieneHue KuCHIO- 
By powa H3 pacTBOPOB XHHOHA B 
[BATb Ha MOBEPXHOCTM (OTOKAaTaM3aTOpa C BbIZe-  CrexasHHEIX cocynax mpH ocRe- 
WleHveM KucOpoyqa. MexaHu3M OMMCaHHbIX HAMM menuu Jammoii PK-4 mpu20°s 
[peakilMi HyxKMaeTcH B yrlyOJIeHHOM H3y4eHHH. aa ry soar ae ea 
_ 8B 3aKmouenne cieqyeT YKasaTb Ha TO, YTO 4 yuson + ZnO: 2— xu 
orokataiuTuyeckoe elcTBHe OKHCH IWMHKa HW yoy + ZnO--KOH B 6oKoBom 
AByoKucH THTaHa OTJIMUAIOCb Y Pa3JIHYHbIX Ipe- otsoze; 3 — xuHon -+ ZnO, 
MapaToB STHX coemMHeHHH. M3BecTHO, YTO aKTHB- PacTBOp WeONuHOrO MHporan- 
HOCTh OTOKaTaIMsaTOpoB sTOrO TuNa 3aBucuT oT 714 B OOKOBOM oTROMe; 4 — 
ri xHHoH; 5 — ZnO 
YACJIbHOM MOBEPXHOCTH, CTPYKTYPbIl, MUKPOIIpH- 

Meceli TAXKeNbIX MeTasIIOB (*). 

B ompirax HcHOmb30BaIacb OKUCb WHHKa pro anal. ot Mepxa (°), yerpIpe o6- 
pasa MydebHbIX WHHKOBLIX Oemun (II) u ZnO, MowyyeHHOe MpoKasMBaHHeM 
xk. u. ZnCOs npu 700° (III), gByokucb Tutana unctan Iepuur-Kaaboaym 
(IV), TuTaHOBbIe Geusa co cTpykTypoi anatasa (V). B peakwun BbIqereHuA 
kucnopona u3 KMnOs akTuBHocts Obla OObIIOH y BCeEX H3yYeCHHBIX IpenapaToB 
eee pce. B peaxuuu c KsFe(CN), Han6olee AKTHBHEI OblIH OOpasiibl 
‘¥nO (I), Menee axrusuni (II) w HeaxTuBubt (II). Ha pucyHkax mpMBenenbt OnbI- 
mic ZnO (1) u TiOe (IV). 

VWuctutyt 6voxumun um. A. H. Baxa 
Axkajlemuu Hayk CCCP 
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Jloxazagn Arkayqemun wayrk CcCcCcP 
1961. Tom 139, Ne 1 


@H3HYECKAA XUMH A 


Ujen-Koppecnonjext AH CCCP O. A. PEYTOB, O. A. NTHILbIHA 
u M. ® TYPUHHCKHU 


METOJL XPOMATOrPA®HH HA BYMATE JIMAPHJIBHbIX 
OJIOBOOPrTAHHYECKHX COEAMHEHHM WW EO NIPHMEHEHHE® 
AIA USYYEHHH MPOLYKTOB PEAKWHHW HECHMMETPHYUHBIX 

COJIEH AMAPHJIHONOHHA C ABYXJIOPHCTbIM OJIOBOM 


V3 peakiHvoHHOH cMecH, OOpasyrolleicA pH pasmOKeHHM pa HECHMMeT 
PHUHBIX JMapWIHONOHHeBLIX COJIeEH MOPOMIKOM OJlIOBa B TipucyTcTBuH SnC},,| 
HaMH paHee ObWIM BbIACCHbI JHapHJIbHble OJIOBOOpraHHyecKHe CoeqMHeEHHA, CO 
Jlepxaulve Goee 31eKTPOHOAKUeNTOpHble paguKaspl (+). BMecte c Tem He Gsla 
HCKJIIOUe€HA BOSMOXKHOCThH Tlepexofla Ha OJIOBO M BTOPOTO, T. €. MEHEE SJIEKTPOHO- 
aklUenTopHoro pawukala. OfHako coe MHeEHHA C STHMH pasMKaslaMu MOrwN 0O- 
pa3sOBaTbCa B TAKHX MaJIbIX KOJIMYECTBAX, YTO BbIJeMeHHe HX C MOMOLMIbIO COBY 
HbIX Me€TOJOB ObINO Obl 8ATPYAHUTeIbHO. JIA TOTO 4TOObI BLIACHUTb BOMpOc, He 
TlepeXOMAT JH Ha OOBO 06a paquKala M3 HECHMMCTPHUABIX HOMOHHMEBBIX Coed | 
MbI IIPHMCHHJIM JIA aHaIH3a PeaKIMOHHOH CMeCH pa3spaOoOTaHHbI HAMM MeTOII 
XpoMaTorpadun OOBOOpraHHyecKHX Coe MHeHHH Ha Oymare. CulelyeT 3aMeTHTh, 
YTO B JIMTepaType OTCYTCTBYIOT KaKHe-1HOO JaHHble O NPHMeCHeEHHH MeTOJa xpo 
MaTorpadun Ha OyMare WIA pa3sqeeHHA AHapPHJIbHbIX OJIOBOOPraHHyecKHUX coe 
uHenuit. [lostomy BHavaJie HAMM ObIWIH HaliJeHbl YCMOBMA pa3syeeHHA 3aBe]0+4 
MBIX JI[MAPWJIbHbIX OJIOBOOpraHHyecKHX Coe MHeHHH. 

SaBewOMble CHMMeTPHUHbIe WMapWIbHbIe OJOBOOPraHMyecKkHe CcoeMHeHHAl 
pa3yetaduch Ha Oymare (xpoMatorpaduyeckan OyMara JeHHHTpaycKon dadpu 
KH, ObilcTpopusbTpyioulaa), WponuTanHoh 10% pacTBOpOM OJIMBKOBOrO MacJa4 
B TleTposeiHom supe. TogBmxuok :bas0h CyKMIM PaCTBOPbI METHAOBOFO CHUp 
ta B 1 N HCl. Buicymenupie Ha Bosyyxe XpOMATOrpAMMBl IIPOABJIAJIMCb Hacbi- 
IN€HHBIM pacTBOPOM juceHusKapOasona B 50% BOHOM MeTHJIOBOM criupTe. 
OTOT peakTHB TaeT C AHapHIbHbIMH OMOBOOpraHHyecKHMU COeMHEHMAMH TYp~ 
TypHyt0 OKpacky. SHaveHHA OTHOCHTeJIbHBIX NOABMxKHOCTeH (R/) cuMMeTpH4- 
HBIX OJIOBOOpraHHyuecKHX CoeMHeEHHH MpuBeseHE! B Tabs. |. 

Tao6aunua 1* 


Suayenua Rf CUMMeTPH4HEIX O0BOOpraHHyecKUx coenuuenuit IIpH pasJIMUHBIX 
KOHWeHTpaluax CH;OH Bs noypuxKHol dbase (mp 20°C) 


CH,OH, % 
Ar,SnCl, 7S PLP ae ay Mate t MA make ee 

20 | 30 | 40 | 50 | 60 
(C,H;)2SnCl, 0,33 0,40 0,50 0,60 — 
(n-CHsC,H,4)2SnCl, 0,33 0,07 0,15 0,29 = 
(n-C1C,H4)2SnCle 0,04 0,10 0,19 0,34 _ 
(n-BrC,H,4)2SnCl, 0,04 0,02 0,14 0,24 0,38 
(n-J C wH,)2SnClo —_ 0,02 0,04 0,44 0,20 
(n-CH,OC,H,)2SnCl, _ 0,23 0,34 0,50 _ 
(n-C2H;0COC,H,)2SnCle 0,19 0,29 0,48 0,70 _— 
(mu-C,H;OCOC,H,)2SnCl, 0,23 0,38 0,55 0,75 —- 


* SnCl, uw SnCl, umetot Bo Bcex cayuanx 3Hauenne Rf 0,80 — 0,90 

Jlasee, pu pa3ioxwKeHHH CMeCH JBYX CHMMeTPHYUHIX TMapHHOOHUeEBHIX 
cone AreJCl u Ar,JCl 1ByxnOpHcTbIM OOBOM WIM (B TOM cayuae, Kora TaKueé 
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HOAOHMEBbIE COMM ObIIM HeEJOCTYNHBI) peakiMeli Mex Jy IByYMA pa3/IHYHbIMH CHM- 
METPHUHBIMH PTYTHOOpranuyueckuMu coequHeHuamMH AreaHg u Ar’sHg c gpy- 
XJOpHCTEIM O0BoM mo K. A. Kouemxkosy u A. H. Hecmesnosy (?) Obi nomy4e- 
_HBI CMeCH, Coep2kaBLINe HECHMMeTPHYHbIe OOBCOpranHyeckve COeLMHeHUA TANIA 
ArAr’SnCle. Tpogyxtst peakunu paszemanuch MeToqOM xpomatorpadun Ha 6y- 
"Mare B TeX 2Ke YCJIOBMAX, UTO H CHMMETPHUABIC OMOBCOpraHHyecKHe COeAMHEHHA. 
_Ilpa sTom na xpomatorpamMax 6pm OOHapyxeHbI Tpu NaTHa. B KaxoM caly- 
wae BepxXHee HW HWKHEE NATHA OONaaM TeMH xe 3HaveHHAMH Rf, UTO H COOTBET- 
“CTBYIOINMe CHMMETPHUHbIe OJIOBOOpraHHyecKkne COeAMHEHUA, HAHeCeHHbIe Ha TY 
“2#Ke XpoMatorpammy. Cpegnee NATHO, OYeBNAHO, COOTBETCTBOBAIO HECHMMeTpPH4- 
HOMYy AHapvsbHOMy OWOBOOprannueckomy coequHeHutO. IloyueHHble STHM My- 
_TeM 3HayeHua Rf HECHMMeTPHUHBIX JHapHJIbHbIX OJIOBOOPraHHyecKUX COeAMHE- 
HHH MpHBeseHubI B Tad. 2. 


Taomun a2 
Suauenua Rf HECHMMeTPHUHIX FMapHIbHBIX ONOBOOPraHu4ecKUX coeqUHeHUi 


4 IPH PasJIMUHbIX KOHWCHTPpaluAX MeTHJIOBOTO cnupTa B NOABMIKHOH dase 

bg aa . 

b CH,OH, % 

he ArAr’SnCl, 

- 20 30 40 50 

3 F 

5 

(n-CICgH,, CsH;) SnCl, * = 0,20 | 0,33 | 0,45 

(n-BrCgHy, CyHs) SnClp * ao 0.44 | 0,22 | 0,39 

At (n-JCgH,, CsHs) SnCl, ** 0,05 | 0,14 | 0,20 | 0,34 
(n-CH,OC,H,, C.H,) SnCl.* ge 0,34 | 0,42 = 

(n-C,H;OCO, C,H,, n-CH,OC,H,)SnCl, ** = aa 0,39 | 0,62 

(n-CsH;OCOC,H,, C,H;) SnCl, ** 0,25 a - = 
a (n-C3H,OCOC,H,, n-CH;C,H,) SnCl> ** = 0,15 | 0,29 = 
. (m-C3H,OCOC,H,, n-CH,CgH,) SnClo * = 0,18 | 0,32 fe 


: * CoequHeHHe NOMyYeHO pa3sOKeHHeEM CMeCH ABYX CHMMeTPHUHHIX HOMOHMEBHIX Covell. 
' ** CoequHeHue NosyueHo no metoxzy Hecmeanora u Kouemxkosa (2) B3anMOfeHCTBHeM ABYX 
CHMMCTPHUHBIX PTYTHOOPraHHyeckHX coequHeHHii. 


| Meroy, xpomatorpacun Ha Oymare ObIa MpHMeHeH IIA aHaIM3a HapHJIbHbIX 
“OMOBOOPraHHyecKHX COeAHHEHHH, OOpa3syIOUUXcCA Mp pa3vl0O*KeHHH HECHMMe- 
“TPMYHBIX HOOHHEBLIX COeH JBYXJIOPHCTbIM OJIOBOM. PeakIMA IpOBOAHaCcb 
ABYMA Pa3ssMUHbIMM cilocoOamu: 1) B pucyTCTBHH MOpomkKa MeTasIMYeCKOTO 
“o0Ba B alleTOHe (ycOBUA, ONHCaHHbIe B Halle Mpesbizymeh padote (*)) u 
2) 6e3 MeTamIMueCKOrO O0Ba B cnupTe *. 
; Jima ugeHTHpuKalnH OOpasyrolluxca OJIOBOOPraHvyecKHX COeHHeEHHK Ha 
‘XpoMaTorpaMMy HaHOCHJIacb B Ka¥yeCTBe CBHeTeA CMeCb COOTBETCTBYIOUIUX 
“CHMMECTPHUHBIX H HECHMMETPHUHBIX COCAHHEHHH, MOJyYeHHasA ONMCaHHbIM BbILLe 
»crloco6om. Oxka3asiocb, 4TO B OGOMX CyuaAX, KAK C METAJIJIMYECKHM OJIOBOM, Tak 
“u 6e3 Hero, OOpasyloTcA OLN M Te Ke CMECH OMOBCOPraHMYeCKHX COeMHeEHHH; 
 pe3yJIbTaTbI aHaIH3a STHX cMeceli IpHBeseHLI B TAON. 3. Kak BUAHO 3 9TOH 
“TAaOMMIbI, TOKO Ip pa3sOwKeHHH XJIOPHCTOFO m-KapOSTOKCHAMPeHuMOLOHHA 
Ha OJOBO MepexoUuT OJMH palukas W3 HeECHMMeTPHYHOK AMapHIHOLOHMeBOK 
comm. Bo Bcex ocTabHbIX Clyyaax 06a pauKasa HECHMMeTPHYHOH HOAOHMEBOH 
COJIM B TOM MIM HHOM cTeneHu Nepexogusn Ha o0B0. MetoqoM KoMYeCTBeEHHOW 
)xpomatorpadun Ha Gymare (aIOMpOBaHHe IATeH PaCTBOPOM AuenuskapOasona 
B -KCHJIOIe H KOMOpuMeTpHpoBanue mpu A 550 A) ObiIo usyyeHO COOTHOLIEHHeE 
“KOJIMYECTB OJIOBOOpraHHyecKHX COeCAMHEHHH, OOpasyIOWUXCA MPM pasviOwKeHHH 
HECHMMETPHUHEIX JHapHMHOMOHNEBLIX cole. PesyIbTaTbl MpeAcTaPeHbl B 
“Tad. 3. 
_. Tlomyuenupie JaHHbIe yKa3biBaicT, YTO 3aBHCHMOCTb CTelMeHH Mepexoya TOrO 
WIM MHOFO payukKasla 13 HECHMMETPHYHOK HOMOHHEBON COJIM Ha OJIOBO OT ero CTPO- 
| CHHA HOCHT CIOMKHDIN XapakTep HU CPaBHUTEIbHO MaJiO 3aBUCHT OT eFO 2JIeEKTPO- 
_ HONOHOPHBIX WIM 93JIEKTPOHOAKIeCNTOPHEIX CEOHCTB. 
& * TIpeqpaputembHO HaMH ObIIO MOKa3aHO, YTO MPM pasJO*RKeHHH PAJla CHMMETPHYHEIX HO- 
OHHEBEIX COuleH ABYXJIOPHCTbIM OJIOBOM B CNHpTe MoyualoTcA C XOPOLIHM BbIXOJOM CHMMEeTPH4- 


|) HbIeC JMapHIbHbIe OOBOOpranHueckHe CoesnHeHHA: 2Ar,JCl+ 2SnCl, — Ar,SnCle + SnCla + 
/+2ArJ. 
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XHMOOHHHEIGOOGOVO LALIOhHLOM VMIHILILHHEHEOH AMAL AIHLHLOXeH HOON HOHHONNNeSd a HULAD codep, “HNNUNeOd BIreheH 2 
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CneqyeT OTMeETHTb, 4TO COeMUHEHMsA OJIOBa, CoeprKalllue aHH3HIbHbI payu- 
Kall, OOafaoT Mao CTOMKOCTLIO HM pasularaloTcaA B peaKWHOHHOH cpeze. 

Oru oObacusiores pesyJIbTaTHI, NOWyUeHHble B HaMell NpebIAyuleli padote (?) 
MO pa3JIOXKeHHIO HECHMMETPHUHBIX Jap uHONOHMEEBIX couleH JBYyXJIOPHCTHM 
OJIOBOM, TaK Kak BCe HCXOJHbIC HECHMMETPHUHEIe OMOHHEBEIe COM (3a HCKMO- 
“4eHHeM XJIOpucToro n- kapOsTOKcnAuenuHOLOHUS), Pa3JIO%KeHHe KOTOPEIX ObI- 
“10 HaMM M3y4eHO, COJepKaM N-aHH3WJIbHBIH paquKal. AH3HJIbHbIe OOBO- 
“oprannueckue COCIMHCHUA, MO-BUMMOMY, PaslOMKHIMCb Kak B XOfe caMoii pe- 
akilMu, TaK M B Mpomecce oOpaOoTKH peakIMOHHOK cmecu. Baiemenbl xe ObIIK 
‘ToMbKO Oosee ycTOHuNBEIe OMOBOOPraHMyecKHe coeMHEHUA Cc Gomee 9JIEKTPO- 
“woakilenTopHBIN paqukasiom. 

4 QKCNHeEPHUMeCHTANTBHAA UACTH 


' 


MeTOAUuUKAa 1pOBeReCHHA AHATU3aA CMECH AnNaApUaE- 
HBIX ONOBOOPraHHuYecCKHX COe€AHHEHHH MeTOROM 
XpoMaTorpaduu Ha OyMare. Xpomatorpaduyeckan Gymara (e- 
‘HUHTpaycKoli (baOpuKy, ObICTpoOdpusbTpyroujaa) NponuTHIBasacb 10% pacTBOpoM 
OJMBKOBOTO Maca B HeTpomeliHom scupe. Ilo ucnapenun neTpomenoro scupa 
a Hee HaHOCHJIMCbh PacTBOPbl JHAPHJIbHbIX OJIOBCOpraHuyeCKHX COeIMHeEHUH 
'B M€THJIOBOM cnupte (1—l0y). Jia pasyeneHusa ucnomb30BaIHCbh PacTBOPbI Me- 
‘TusoBoro cnupta B 1 N HCl. Xpomatorpadupopanne Bemocb BOCXOJAULMM MeTO-' 
AoM, AumHa mpodera Ppouta pacteoputesa coctapaasa 20—E0 cm. Satem xpoma- 
‘TOrpaMMa BBICYIUMBalacb Ha BO3Ayxe B TeyeHHe 2—3 Yac. HIM TOKOM ropsyero 
‘BO3AyXa H ONPBICKHBaacb HACHIILeCHHbIM pacTBOpOM JudeHuMKapG6asona B 50% 
‘Boao MeTHJIOBOM ciupte. J[vapuubHble OJOBOOprannyeckue COeMHEHUA Mpo- 
“ABWIMCb B Bue NyplyprwIX Marten. Ilocue BbIcbIXaHUA XPOMATOrPaMMbI NATHA 
\OneqHeIOT, HO CHOBa TosBuAIOTCA IIpH CMauMBaHHH XpOMaTOrpaMMbI BOJOH. 
(\MuHvMasibHble OTKpbiBaemble KOuMueCcTBa JIA (C,H;)eSnCle 0,5 7, omTuMasb- 
‘HBIe S—10 yx. 
S Onpexzentenue COOTHOMICHHA AHAPHAbLBHEX ONO0BO- 
OpraHuyueckKux coeRuHHEHHH, OOpasywunNxca OpH 
B3auMOfeHcCTBUH HECHMMEe€TPHUHEX CONCH HOROHUA 
@ ABYXMOpucTHM oOn0BOM. Ha nonocky xpomatorpaduyeckon 6y- 
(Maru wupHHol B 10—20 cm u AuHOK B 80—50 cM HaHOCHANCh 2—4 npo6sl B BH- 
‘Ae NOMOcOK MpHOMSHTeIbHO B | cM. Tlocne pasyeienua YacTb XpOMaTOrpaMMBI 
c TepBOH Mpo6oh UcNONb30Baacb WIA ONpeNeeHHA NOMORKEHUA MATCH OJIOBO- 
lopranuyeckux coeqHHeHHH. SaTemM H3 elle BulaKHOH XPOMaTOrpaMMbI (Mocwe 
‘5—7-MUHYTHOM CyWIKH Ha BO3ZyXe) BbIPesaiNCb yYACTKH, COfepxKaulMe pasye- 
JHHbIe OJOBOOpraHHyeckhe COeCHHEHHA, H 3aJIMBaJIMCb B KOJOPHMeTpHyecKUXxX 
‘mpo6upkax 6 Ma HacbilleHHOrO pacTBopa JupenuKapOasona B n-Kcnone. MH- 
'TeEHCHBHOCTb BO3HHKaIOllelt NypNypHOH OkpacKW M3MepsAJacb Yepes CyTKH Ha 
‘enexTpodotomerpe C®-4 npn anune Bomnpi 4 550 A 


MockoscKHit TocyfapcTBeHHBIN YyHHBepCHTeT Tloctymusio 
um. M. B. JlomoHocoBa 23 IIIf 1961 


HIUTMPOBAHHASA JIATEPATYPA 
- 10.A.Peyros, O. A. Wtruneua, M. ® Typunuckua, Hayun. goxn. 
(Bric. mkKombI, Xum. uw xuM. TexHosiorna, Ne 1, 138 (1959). 2K. A. Kouem kos, 
VA. H. Hecmesuop, )KOX, 62, 1795 (1930); K. A. Kozeschkow, A. N. Nesme- 
Bag Ber., 63, 2496 (1930); K. A.KouemKkos, A.H.Hecmexnos, DKOX, 1, 

0 (1931); KL A. Kozeschkow, A. N. Nesmejanow, ,Ber., 64, 629 (1931); 
U. T.9ckuu,A.H.Hecmesnuos, K. A. Kouvem Kos, )KOX, 8, 35 (1938). 
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Jloxxagm Akagemun nayxk CCCP 
1964. Tom 139, Ne 1. 


PUZHIECKAA XHMHA 
H. B. CMMPHOBA, A. A. KYBACOB u K. B. TOMYHEBA 


TENJIOTbl CMAUHMBAHHA OKHCH AJIFOMHMHHNA PACTBOPAMH 
BEH30J1A, WHKJIOTEKCAHA H WHKJIOFEKCEHA B w#-TENTAHE 


(ITpedcmaeaeno axademukom I]. A.*P26undepom 22 If 1961) 


Visysenue alcopOuun pa3IM4HbIX YreBOJOpOOB Ha OKHCHbIX KOHTaKTAaXx 
MpedcTaBraeT Gobo MHTepec KaK JIA MOHHMAHMA TeTepOreHHbIX KaTaJIHTH- 
YeCKHX IIpOIeccoB, TaK H AIA XpoMaTorpaduyecKkoro pasyeleHua cMeceH yruie- 
Boqoponos. M3mepeHua u30TepM afcopOuuu NapoB M pacTBOpoB OeH30uIa, IMK- 
ylorekcaHa M WMKMOreKceHa Ha OKHCH aJIOMHHHA, ONyOmMKOBaHHEIe B (}~*) 
4 B JlaHHOH paGoTe, Wau BO3MOXKHOCTh OMpeseINTb pachosomKeHHe MOUIeKYJ 
3THX yreBOMOPOAOB Ha MOBEPXHOCTH aZcopOeHTa HM pacC4HTaTb HX MOUJeKy/Ap- 
HbIle XApaKTepHCTHKH. 

Bpll0 ycTaHOBJIeHO, UTO IPH alcopOWHH Ha OKHCH aJIIOMMHHA C POCTOM KOH- 
HeHTPalUn WUKOreKCeHa €fO MOJI€KYJIbI H3MCHAIOT CBOIO OPHeHTAallHio Ha M0- 
BepXHOCTH KaTaM3aTopa. M3 naocKoro MOMOKeHHA OTHOCHTEMbHO MOBep XHOCTU 
OKHCH aJIOMHHUA OHH NOBOpayMBaloTca Ha PeOpO, ABOMHOH CBA3bIO K NOBepXHO- 
CTH, IIpH4eM C pOCTOM TeMMepaTy pbl acopOuuH H NpHOIMKeHHeM ee K TeMiepaty- 
pe KaTauTH¥eCKOH H30MepH3alHl WHKJOreKceHa JIA TAKOM MepeopHeHTHpOBKH 
TpeOyeTca BCe MCHbINAA KOHICHTpalluaA MOeKyJ WMKIOreKceHa Ha MOBepXHOCTH. 
Ilo pce BepOATHOCTH, peOepHad OPHeHTAaLHA MOJIeEKYJ WUKsIOreKcena Mmpemuect- 
ByeT ero KaTaHTH4YeCKOMy TipeBpailenuro. AcopO6uHOHHbIe H30TepMbI OeH30Na 
HW WHKOreKcaHa, H3MepeHHble B TeX Ke YCOBMAX, NOKA3aIH, YTO MOJIEKYJIbI 


_. > 


STHX YIVIeCBOMOPOTOB pacioslaraloTtcAr OCHOBHOH MJIOCKOCTbIO KOJIbILa MapaeIb- 


HO IIOBeEpXHOCTH KaTasu3aTopa. 

JlanbHeiemy pa3BHTHIO afcOpOlUMOHHBIX MccieqOBaHH cricocobcTByeT 
W3y¥eHHe 9HEPreTHYeCKHX CBOHCTB afCOpOHpOBaHHBIX MOJIeKyJI TeX Ke yreBo- 
Nopogos. C stok WebiO HAMM Obl H3MepeHbl TeMJOTbI CMaYHBaHUA MOBepXHOCTH 


OKHCH aJIIOMHHHYA YHCTBIMH XKHIKOCTAMH: 6eH30JIOM, ILMKJIOreKCAHOM HW ILMKJIO- | 
PeKCEHOM H MX PaCcTBOPaMH B H-rellTaHe. M30TepMbl TeILIOT CMaYHBaHHA COTO- 


CTABIAJMCb C aCOpOWMOHHBIMH H30TepMaMH. 

Ancop6eHTOM CJIYXH MpOMbIMIeHHBI KaTanusaTop — 4uepeHKOBad OKUCb 
aJOMMHUA C yeIbHOH NOBepxHOcTbIO 250 M?/r u MpeHMyLleCTBeEHHbIM payluycoM 
nop 40 A (4). J[1a KanopumMerpuyecKHX OMBITOB ajicopOeHT ObIJI H3MeIbueH H 
oToOpana dbpakuua 0,1—0,25 mm. Tlopomok oTMbiBasica OMAMCTUIATOM OT IIbI- 
JIM, CyWIMJICA HW MpOKauBasica mpH 500° B Teyenne 5 uac. 3aTeM OH B3BELIMBAaJICA 
B KaJIOPHMeTPHYeCKHX aMMyax HW OTKAYMBAJICA B BAKYYMe Mp MOCTeMeHHOM Ha- 
rpese o 200° u qaBmenun oKoI0 5-107> mM pr. cr. 

XuMuuecku YNCTHIC A-TeNTaH, WMKMOPeKcaH M MpeABaPHTeIbHO BLIMOPOxKeH- 
HbIM KPHOCKONMYeCKM YACTHIM Oe€H30J1 MHOTOKpaTHO MeperoHAJIHCb Hay, MeTaJ- 
JIMYeCKHM HATPHeCM Ha PeKTHPHKANHOHHOM KOOHKe 9dpekTuBHoctThio 70 T. T. 
Uyksorekcen, Momyuenuplii KaTanuTM4yecKol Jeru~patanuell mwuKsmoreKcanona 
Haj] CCpHOKHCJIbIM MarHueM (°), O4MMaICA MOZOOHBIM xe OOpasom. KoxcTaHTHl 
HCMOJIb3OBAHHBIX YrIeBOROpONOB coplakaiH c JMTepaTypHbIMM aHHEIMH (°,”). 
Bee ounilenHble yrieBoqopoyb xpaHwIMch Hay, mpoKanenHolt npu 500° yepex- 
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_ KOBOM OKHCbIO aJIIOMHHHA UW Tepe ONbITOM AOSaBOUHO OCyIMaIHCch CBexKelpoka- 
_JI@HHOH NopiHeH OKMCH aJIOMUHUA. 
HismepeHua TeMJIOT CMauHBaHHA MpOBOAMIMCh Ha KaJIOpHMeTpe*c MOCTOAH- 
_ HBIM TeIJIOOOMeHOM, aHaJIOTH4HOM OnMcaHHoMmy Tog Ne 2 B padore (8) *. Kano- 
PHMeTp MMeJI TeMIepaTypHy!0 4yBCTBUTeIbHOCTh 1—5-10~°° uw KanopHMeTpu- 
YECKYIO YYBCTBHTeIbHOCTh 2—4:10°-? kan. MerogquKa padoTel Oblia moqodHa 
omucaHHOW B (°). 

Bo u30exaHHe CleOB Bar, MOMUMO TULaTebHOrO MpesBapuTebHOrO 06e3- 
BOXKMBAHHA HCCIELYEMBIX YIIEBOROPOROB, KalOpHMeTp Hepex ONbITOM mpory- 
BaJICA BO3J,YXOM, OCYLICHHbIM KOHILEHTPpHpoBaH- 
HOW CepHOH KHCJOTOH HW MpOKaJIeHHbIMH XJIOpU- 
CTBIM KaJIbI[HeM H CHJIMKareJiem. jae oe. 

B .KagIOPMMeTPHYECKOM ONIbITe pa3OHBaJHCb HHA 
MOcMeqOBATeMbHO 3 aMITyJIbI C OKHCbIO aJIIOMH- YIREBOROPOR 
HUA, WepBad H3 KOTOPbIX, OCOOeHHO IIpH padoTe 

"C 6CH30JIOM, JaBasla 3aBbILICHHbIM pe3yJbTAaT 3a 
“cueT cleqOB BOMB; (Be Ipyrue amnywbl, Kak pa- Benson 7, 
“BHO, JaBaM coBMafaoulMe 3Hayenua. Ten- ioe a 
‘HOT! CMa4HMBaHHA paCC4UNTHIBANHCb 10 LaHHbIM = ete : &, 

“apyx mocmeqHux ammyu. [locie onbita mposo- 

IMIMCb Tpu KaIMOpOBKH TeIMOeMKOCTH KaJIOpuMeTpa HU ONpeketsach pap- 
HOBeCHaA KOHIWeCHTPaluaA pacTBopa. Ona U3MepsAacb HHTEppepoMeTpuyecKH To 
TIOCTPOeCHHBIM paHee KaJIMOPOBOUHLIM KPHBbIM KayKNOM H3 MCCJICAOBaHHEIX cu- 
cTteM. TOuHOCTb H3MepeHHA TeNJIOTLI CMauMBaHHA COCTaBIAIa +5%. 


Ta6auHua il 


KaJl/P | KKaJI/MOJIb 


nNowb 
HOON 
> PO 


MMONb/2 KAN/2 


LE NR EE AE NE RE RT et 79 


Puc. 1. H3o0repmpi tenoT cmauvpanua (/) u ancopOmHHn (2) 
OeH30a H3 pacTBOpOB B A-FellTaHe Ha 4YepeHKOBOH OKHCH 
aJIOMHHHA mpu 20° 


PesyabTaTbl KaJIOPHMeTPH4eCKNX H3MepeHHi TeMJIOT CMa4yHBaHHA YWepeH- 
‘KOBOH OKHCH asiomMHuA pu 20° uucTEIMu yrueBoqoposzaMu: 6eH30JI0M, IWMKJIO- 
Te€KCaHOM, IHMKJIOTeKCeHOM HM A-relTaHom — TIPMBeeHE B TaOa. 1. 

Vismepennpie TeIJIOThI CMauMBaHHA YePCHKOBOH OKHCH aJIIOMHHHA PacTBopa- 
Mu OeHs30N1a, WHKIOrekcaHa UH WuKsOreKceHa B A-remTane mpu 20° BO BCeM MHTep- 
Bale KOHIWCHTpaluu OT 4YHMCTOFO H-rellTaHa NO YHMCTOrO M30I,MKMMYeCKOrO yrue- 
‘BoZopoya WauHbl Ha pune. 1, 2 u 3. 

M3 annex Ta61. | BuyHO, 4TO BbIPaxKeHHbIe B Kalopuax Ha | r agcopOeHTa 
‘TeIIOTLI CMaYHBaHUA MOBepXHOCTH OKHCH aJIOMMHUA YHCTHIMM yrueBoRopozamn: 
apomMaTuyuecKuM — 6eH30JIOM HM IMKJICEHOM — ILMKJIOreKCeHOM — OJIH3KH pyr 
pyry. IIpu mepexoge K uukKiaHy — WMKOreKcaHy BeMUMHAa TeMOTbI CMadH- 
‘Banus YMeHbUIaeTCA, a WIA alKaHa — A-rellTaHa OHA MMeeT HaMMeHbIyl0 BeM- 
‘umny. Bowee BbIcoKas, 4eM y H-rellTaHa, 9Heprua B3aMMOselicTBUA MOeKYyJI OeH- 
‘B0J1a, IMKJIOreKceHa HM IMKsIOreKcaHa C MOBEPXHOCTbIO OKUCH asIOMMHUA OODAC- 
'HAe€T BbITeCHEHHe MOCMeHHMHM MOsIeKYJ H-reliTaHa Cc MOBepXHOCTH JaHHOrO 
‘aycopOeHta MpH amcopO6uuu wKUAKHX OMHApHbIX cMeCeHl 9TUX YIeEBOLOPOOB 
© H-TenTaHomM. 


| 


* ABTOpbl IpHHOcAT riy6oKylo GlarofapHocts B. M. Kucenesy u K. I. Kpacuabunkosy, 
fee Ocranamscn BO3MOXKHOCTh MOb3OBATLCA KaJIOPHMETPHYECKOM yCTaHOBKOH. 
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Oyuako, 4TOGbI CyJHTb OO SHeEpreTHYeCKHX CBOMCTBAX MOBepXHOCTH YepeH- 
KOBOH OKHCH aJIIOMHHUA, ClelyeT yyuecTh pa3iMUHy!IO alcopOupyemocTb uUccae- 
NOBAaHHbIX YIJeBOLOpOAOB Ha KaTasMsaTope *. 

Ha pune. 1, 2 4 3 npHBexenbI alcopOmMOHHbIe M30TepMBI OeH30ua (*), 1MKIO- 
rekcaHa H Wukslorekcena (*) H3 paCTBOPOB B A-FrellTaHe, CHATLI€ IPH TOM 2Ke TeM- 
nepatype, 4TO HU TeNMOTHI cMayMBaHuA. HaliqeHHble U3 MSOTepM KOMMYeCTBa MO- 
JIeKyJI YIvIeBOLOPONOB, afcopOMpoOBaHHbIX B IJIOTHOM MOHOCIOe, MO3BOAIOT 


MMONbje Kanfe 


0 1 2 3 4 5 6 7 8 mone/a 


Puc. 2. Maorepmpt TermoT cmaynBanHa (/) u aycop6- 
mun (2) WHKJIoreKcaHa H3 paCTBOPOB B A-renTaHe Ha 
YepeHKOBOM OKHCH aJIOMHHHA MpH 20° 


paccuHTaTb 3HaveHMA TeIJIOT CMaUMBaHUA, OTHECeHHBIe K | MoOvIO aqcopOupo- 
BaHHOrO yrseBozopoya (Taba. 1). IIpH sTOM OKa3bIBaeTCH, 4TO U3 Tpex u3y4eH- 
HBbIX, IOMHMO H-FrelTaHa, YrIeBOJOpOOB MeHbINee KOMMUECTBO Tella BbIeAeT- 
CA IIpH CMauHBaHHH MOBeEPXHOCTH OKHCH aJIIOMHHMA afcOpOHpOBaHHbIM MOJIeM 


MMOMNb/2 Kan/Z 


0 ee AT TG ee 


Puc. 3. M30Tepmp TenoT cmauneannsa (J) wu azecpé- 

uu (2) WHKsorekceHa H3 pacTEOPOB B A-FenTaHe Ha 

yepeHKOPOH OKHCH asiomMuHHA pH 20°. UepHpimu 

Kpy2KKaMU OOO3HaYeHbI ONbITHI, NPOBeeCHHbIe Ha HO- 

BOH KaJIOPHMETPHYeCKOH yCTaHOBKe, CoOpaHHOH HaMH 
mo o6pasily Kasopumetpa (*) 


WukorekceHa. BevunHbl TeMIOT CMauuBaHNA, paccuNTaHHble Ha | MOJIb ajl- 
COpOupOBaHHbIX GeH30N1a HW IMKIOreKcaHa, He CHJIbHO pasHATcaA Jpyr OT Apyra. 
I]puuuna storo saBlenusa OymeT OOcyxKeHa NosyHee. 

PacecmoTpuM mpuBeyeHuple Ha puc. 1 u 2 u30TepMbI TelOT CMauMBaHUA Pac- 
TBOpaMH OeH30JIa HW WMKJIOreKcaHa B A-FrellTaHe YepeHKOBOH OKHCH aJIIOMMHMA. 
XO] STUX KPUBbIX MOfO6eH ONMCaHHBIM B AMTepatype (2°) u coBMamaeT C OMITHEI- 
MM ajcOpOlMOHHEIMH u30Tepmamu. M3 puc. | u 2 BUAHO, YTO M3OTEPMBI TeMIOT 
CMauMBaHHA HMEIOT HOMbEM B OOMACTH MAJIbIX KOHWeHTpalul, Aa Oex30na 60- 
Jee KPyTOH, YeM JIA WUKIOreKcaHa. 3aTeM B WIMpOKOH OOMacTH KOHIeHTpalun 
HJeT BbILeNeHHe MOUTH MOCTOAHHOTO KOIMUeCTBa Tella. B KOHIe H30TePMBI, 
KOrla KOHICHTPpalluaA pacTBOpa CTAHOBHTCA OH3KOH K YMCTOMY OeH30J1y WH 
IMKIOTeKCaHy, TelJIOTa BO3PacTaeT JO 3HAYCHHA, PABHOTO TellOTe CMa4YMBaHHA 
UHCTEIM yruieBoxopoyom. B cayyae 6eH301a WH WHKMOreKcaHa MObeM Ha H30- 


* Malai pa3sHHila B 3HAYeHUAX TeMJIOT CMauHBaHHA KOMMOHCHTOB pacTBOpa He MO3BONAeT 
¢ MOcTaTOUHOH TouHOCTHIO (°) paccuHTaTh LHPepeHuHabHble BEIHYHHI TeMOT alcopOuHH U8 
HCCJIEMOBAHHBIX pacTROpos. 
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fepMaxX TelJOT CMadHBaHHA B OOMACTH MaJIbIX KOHILEHTPallu COBMaaeT C NOMb- 
=MOM Ha H30TepMaX afcopOMMu, Hs00paxKeHHBIX Ha STHX 2%Ke PHCYHKAX. OTOT 
(OMBEM COOTBETCTBYECT Tipoleccy POpMHpoOBaHHA MOHOCIOA Gomee CHJIbHO alcop- 
OupyiOWlMMcs KOMIOHEHTOM Tip pocte ero KOHI,eHTpamuu B pactBope. Iocue 
NOMHEHHA MOHOCJIOA POCT TelMOTLI CMayHBaHUA MpeKpalilaetca. OTo ele pas 
NMOATBepxXKWaeT MOHOMOJEKYIAPHOCT acOopOuMH JaHHbIX YyreBOMOpoOB U3 
pacTBopos. Pocr TenoTb B OG6MacTH KOHWeEHTpalMit, OIM3KMX K YMCTBIM %KUIKO- 
CTAM, HaOwlOMacA [JIA HeKOTOPEIX cucTeM paHee (1°), OMHAKO OObACHHTb ero 
moka TpyJHO. 

_ Wsorepma Tenor cmaunBaHMa WMKIOreKceHa U3 PaCTBOPOB B H-FrenTaHe Ha 
MepeHKOBOM OKHCH aJIIOMMHUA (puc. 3) MpH MaJbIX KOHNWe€HTPpaluax HW KOHILCHT- 
Palluax, OMS8KHUX K IIpeeMbHOH, UMeeT BU, MOMOOHHIT pas0OpaHHbIM BBILe 
‘usgoTepMaM. Ho, B oTM4He OT H380TepM TeMIOT CMadMBaHHA WI OeH30a UM ILMK- 
OreKcaHa, OHA HMEeT CTYMeHbKY B OONACTH KOHIEHTpalul OKOMO 2,6 Mosb/a. 
Ha ancopOuMoHHoli usoTepMe unkKJoreKceHa B TOM 2Ke OOMACTH KOHIWeHTpaHit 
HaOmofaeTcA leperuO, OObACHCHHBIM MepeopHeHTHpOBKOM MOJIeKyJ WHKMOreK- 
iceHa Ha MOBeEPXHOCTH OKHCH aJIOMHHUA U3 MIOCKOTO MOO*KeHUA B peOepHoe (?). 
ConocTaBeHHe STHX JBYX H30TEPM NOKa3bIBaeT, UTO H3MEPEHHbIe KaJIOpHMeTpH- 
WeCKH TeMIOTbI CMaYHBaHHA COracyloTca C MpesCcTaBeHHeM O MepeopHeHTHpOB- 
ike MONeKy WuKHOreKcena. Tennota, BEIeMAIONLaACK B OOaCTH KOHWeHTpanuit 
fo 2,6 Monb/a, MO-BHMMOMY, COOTBeETCTBYeT CMAa4YHBaHHIO MOBepXHOCTH OKUCH 
AOMMHUA NOCKO OPHeHTUPOBaHHBIMH MOWIeKysamu ‘TtuKoreKceHa. IIpu Gouee 
BBICOKOH KOHI[CHTPallMH OHA OMpeseAeTCA SHepruel B3aMMOJelicTBuA C T1O- 
BepXHOCTbIO peOepHO OPHeHTHPOBaHHBIX MOJIeKyJI WNKNOrekceHa. Benuuuna 
TENJIOTH! CMa4YMBaHHA WHKNOrekceHa, cocTaBsiaioulad 4,6 KKaa/MOb Tipu pe- 
OepHOM OpHeHTaluu ero MOJIeKYJI, NIpH MOCKOM pacnosoKeHHU MpHOMM3UTeIb- 
HO BABOe OOVbIe. 

V3 autepatypbi u3BecTHO, 4TO HaNGOMbINel KaTaIMTHYeCKOH AKTHBHOCTbIO 
Ha OKHCH aJIIOMMHUA H3 PaCCMOTPeCHHBIX yrvieBOLOpOAOB OOMaaeT WUKNOreKceH, 
KaTaluTuyecKad U30MepH3alluA KOTOporo MpoucxogzuT yxe mpu 40° (°), u mpu 
—ipeqKaTaiuTuyeckoh Temnepatype (30°), Kak NoKa3aiu ancopOuMOHHble uccse- 
MOBaHHA, OCHOBHAA 4YaCTb MOJICKYJI WHKJIOeKCeHa OPHeEHTHUPOBaHa PeOpoM K IIO- 
Bepxuoctu. MbI mojaraeM, 4TO Cc 9STHM CBA3AHO YMeHDIINCHHe TEIJIOTH! CMaunBa- 
HUA WMKJIOTeKCeEHOM NOBEPXHOCTH OKHCH aJIIOMMHUA pH Mepexoye u3 NWwocKoro 
MoO0x%KeHHA B peGepHoe, ABMAIOMLeecA, NO-BUMMOMY, IipeyKaTaJIHTHUeCKUM. 

|| Bex30u wu wukmorekcaH MeHee AKTMBHbI Ha OKHCH aJIIOMMHUA HM UCIBITLIBAIOT 
KaTauTH4ecKHe [peBpallleHHA JIMIb TIpH BbICOKMX TeMmepatypax (1171%), Oru 
YrIeBOOpOybl, KaK OKa3bIBalOT pe3YJIbTAaTbI HalIHX KaJIOPHMeTPpH4YeCKUX 
M3MepeHHH, WMeIOT Ha OKHCH aJIIOMHHHA Ooulee BLICOKHe 38HAYeCHHA TeMVJIOT 
emMaunBaHHa. 


MocxkoscKui TrocyfapcTBeHHbIlt yHHBepCcHTeT Tlocrynuvio 
um. M. B. Jlomonocosa 21 II 1961 
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Jloxxagn Akagqemun mayx CCCP 
1961. Tom 139, Ne 4 


PH3HYECKAA XHMHA 


B. H. WYBHH u Ml. HW. AOJIMH 


BJIAAHHE KHCJIOTHOCTH HA BbIxXO]I 
PAJHAUMOHHOXHMHYECKMX PEAKIAM 


(ITpedcmaeaeno akademuxom A. H. Ppymxunoim 22 IT 1961) 


Jlo mocneqHero BpeMeHH 3aBYCHMOCTb BbIXOWa paWallHOHHOXHMHYECKH X 
peakUMit OT KHCJIOTHOCTH Ka¥eCTBEHHO OObACHAMNACh Ha OCHOBe MOCTyMpoBa- 
HHS UpesBbIYalHO NCABYXKHBIX PaBHOBeCHH THA 

Ka 
H-+Ht+s Ht. (a) 
Tora KOHIEHTpalNH MpOAyKTOB WeIMKOM OMpeeAIOTCA YCOBHAMH paBHOBe- 
CHA M He 3aBHCAT OT HpOTeKaHUuA PeaKIMH, B KOTOPbIX OHM HCyesaIoT. CreloBa- 
T@JIbHO, Ha rpaduKe Gapesp — /(PH) JomKua HaOmofaTbcaA HeEKOTOPaA OOMACTb, 
HwKe KOTOpoH H-aTompl pearMpyloT B Buse eke a BbIle — B BUe CBOOOJHbIX 


H-atomos. B o6mactu pH, 6au3Kol K pKa AOJOKHO HaOsIOMaTbCA PesKOe U3Me- 
HeHve BIXOa. JleiicTBUTeIbHO, B pale padoT (*~*) HaO0Janacb MOW0OHaa Kap- 
THHA, OJHAKO B pacTBOpaX Pa3JIMGHbIX BeULeCTB ObIH MOJYUeHbI pasHble 3sHaye- 
Hud pK, (oT 0 no 3 *), uTO HeOObACHHMO C YKa3aHHOH TOuKH 3peHua. Henb3a 
TAKKE C STO TOUKM 3PpeCHHA OOACHUTb HAOMOMAWULyIOCA 3ABHCHMOCTb BbIXOa 
OT KOHI[€HTpallMH aKIlelTOpa, MpH¥eM OHA OObIGHO KOJIMYeCTBEHHO MaJIO OTJIM- 
WaeTCA OT 3ABHCHMOCTH Gapesp OT PH. 

QTM 3aTPYNHeCHHA 3aCTABHJIM HEKOTOPbIX HCCeROBaTeleH Ja OObaACHeHHA 
HaGJUOMaIOWMXCA 3AaKOHOMePpHOCTeH MpHBJeKaTb peaKUMH C OTPHIaTeJIbHBIM 
(«TOJIAPOH») WH MOJIOKHTebHBIM HOHAMH BOJBI. 

Yka3aHHble 3aTPYHeHHA OTMAaMaloT, eCIM MpeANOOKUTb, ATO akWenTOp 
MO2KeT KOHKYPHpoBaTb c HOHOM H+ 3a H-aTomt: 


Kp" 
Hot wees MpOAyKTb, (b) 


o cit 
a TakxKe c peakitHeH quccounainu H,; 


K 
Hesse =. MpOLYKTEI. (c) 


B sTom cyuae paBHoBecue (a) 6yfeT HapymlaTbcaA BCseAcTBHe HaslOwKeHHA 
Ha Hero peaKUMit pawquKaJIOB H MOH-paquKaJioB Cc akieNTOpaMu. OueBugHO, Ta- 
KOli M€XaHH3M Ka¥eCTBEHHO MOXKET OOSACHHTb Pa3sJIMYHY!IO 3ABHCHMOCTD BbIXOsa 
oT pH pacrsopa 4 KOHIeHTpallMH AKWENTOPOB B pasHbIx cucTemax. [lemecoo6pas3- 
HO IIDHM€HUTb 3TOT M€XaHH3M JIA KOJIM4YeCTBEHHOFO OMMCaHHA KMHETHKH OKHC- 
JIGHHA MW BOCCTAHOBJICHHA CMecH MOHOB Fe?* n Fe?+ B pactBope, HacbitleHHoM He 
NO, JaBJICHveM, B 3aBucuMocTH OT pH pactBopa. Ira cucTeMa OG6aaeT BLICOKOM 
4YBCTBUTEIbHOCTbIO K M3MeHeHHIO pH uM KOHIEHTpalluH pacTBOpa M NO3BONAeT 
MIpOBeCTH CONOCcTaBJeHHe C paHee NOJYYeHHbIMM TaHHbIMU (°). C sTOH WesbtO 
ObIIM M3MePeHbI BLIXOAbI OKUceHua Fe?+ npn qelicrBuu y-syueli Co® na pac- 
TBOpPbl CMecH MOHOB Fe** uv Fe**, nacpienubie He nox AaBeHHeM, MpH pasM4y- 
HOH KHCJIOTHOCTH cpefbIl. Kpome Toro Oblua cqewaHa MOMbITKa TAKHM 2%Ke OOpa- 
30M OMMCaTb pe3yJIbTaThI, NOJILyYeHHbIe pAOM aBToposB (174) Ama 3aBHCHMOCTH 
Gupesp oT pH. 


* RF: 
B paodote Anmana u Cxouca (5) no paquonusy u3s0nponusoBoro cmupta 6bWO nosyueHo 
SHaveHHe pK ~5, Mpi ve paccMaTpuBaeM 3fecb aTOH pa6oTbl, TaK KaK ABTOPbI He IpHBOLAT OOoc- 


HOBaHHOrO M@XaHH3mMa payqHouHs3a, 6e3 "ero HEBOSMOMHA KOJHYeCTBEHHAA o6paboTKa SKCIICpH- 
MCHTAJIbHbIX JaHHbIX. 
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_ CTeKIAHHaA suelika HM Npowekypa Hacbimenua pacTBopa BOJOPOOM ObiwIH 
HospOOHO omucaHbI paHee (”). PacrBopbl roToBUMCh U3 peakKTHBOB MapKu xX. 4. 
Ha (Baxbl eperHanHou Bore. PacTBopbl NepxmopaToB roTOBMJINcbh pacTBope- 
‘HueM CI€KTpasbHO uYNcToro *Kesmesa B HCIO, c nocnenyiontum pa3s6aBue- 
‘HveM CTAaHJapTHBIX pacTBOopoB JO HyxKHOM KONWeHTpanMM. MomHoct 2036I 
“y-ayuel Co®° cocraBianta ~1,75-101> 98/cm?-cex. Konnentpauua nonop Fe2?+ 
‘OMpeseiAach ciekTpooTomerpwyeckH C o-peHaHTpPOJIMHOM. 

_ 3aBHCHMOCTb BBbIXOJa OKUCJICHHA OT KOHUeHTpalwun H* nana B Ta6u. 1. 


Ta Orme | 


SaBucumocTp G(Fe*+) or konnentpauun H+ 
[Fe®+] ~ 10-°M; [Fe] ~ 10-3; Py, = 100 at. 


Kony. H,SO4, Moub/a OAeeO te 0,029 0,095 

G(Fe’+), mom/4100 958 Det) vag) OP V4 

Kony. HClO,y, Moap/a Ono; 052 0,045 10-2 
e G(Fe®+), mom/100 9B 1 —1,25 —4 —4,8 


5 ; 

\Onpexenenua mpoBonusauce B pacTBopax cepHoH HM XJIOpHOH KucaoT. M3mMeHeHue 
‘HavabHbIxX KOHWeHTpalit He npeBrniano 10%. CumxKeHwe BbIXO,a OKUCIeHA 
fp POSEIMCHHeM pH cBa3aHo c KOHKypeHuueli peakuun: 


H+ Ht Hy; (1) 
H+ Fe “2 H+ + Fert, (II) 


\ 


II]punumas, 4TO HauasbHbili BLIXOY Fe?*B 2aHHOM CHCTeMe ONpeleAeTCA Ipo- 
TekaHvemM peakunu (I), (II), a Takxe 


H,t + Fe?t+ ee) Hz + Fe®+; (II]) 

Ht 4 H+ Ht (IV) 
Fe + H,0, “$ Fe -- OH- + OH: (V) 
Fett + OH “$ Fett + OH-; (V1) 
Hee One 2D roe (VII) 


HlomyuuM ypaBHenue 


fy [H*] ge he 
aa fs [Fe] (1 kg [Fe2*] ) 
2[Gy+ (Go + Gy,0,) / (1 + Ae [Fe*] / rz [He] 2a (1) 
ej Gu + Coy + 2Cu,0,— @ Fe™) = A— G (Fes) * 


5 
| Boipaxkenue B npaBoli yacTH JOJ2KHO ABIATDCA MMHeMHOL dyHkMel BemH- 
qHHbI OTHOINeHHA [H*]/[Fe?+]. Dpaduueckoe peuienve ypaBHenna (1) no JaHHbIM 
raon. 1 mpegctapieno na puc. 1. Ja cpaBHeHua TaM xe LaHo rpaduyeckoe pe- 
menue ypapnenua (1) no xanHpim (°) o 3aBucumoctu G (Fe®*) or [Fe?*] 8 0,8N 
HeSO:. Copnagenue 93THX JaHHbIX OYeBHAHO, 4TO MO3BOJIAeT YTBepKaTb 
—paBHJIbHOCTb IIPHHATOrO MexXaHH3Ma. . 

Vispectuo, To B pacrsopax HeSO. nox Fe*®* cyujecrByert B BUe KOMIJIEKCOB, 
KOTOpble, BEpOATHO, MeHee peakIMOHHOcMOcoOHEI (*), YeM CBOOOZHEIe HOHE Fe**, 
Mostomy MbI ompejeJMJIM 3aBHCHMOCTb BbIXOJa OT [H+] Takxe u B pacTBopax 
KMOpHOM KucoTH (Tabu. 1), rae Fe?* cyujectByeT B Buse CBOOOLHOFO ruspa- 
q poBaHHoro wona uM FeOH?2? Honpsyach NaHHbIMH, MpeycTaBeHHbIMA Ha 
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puc. 1, MOxHO OnpeleIuTh eHcTBHTeIbHy1IO BelMuMHyY Ki/Ke = 2,8-10°3 *, 
Ilonpiraemcsa Tellepb TepeHeCTH lpescTaBJeHHe O HapyINeHHH paBHOBecus 
Ht+H2H3 peaxuvamu H u Hy c akuentopamMaH Ha ”pyrue cucte- 
Mbl, B  KOTOPBIX HaGlOaeTCa pe3sKaHt 3aBHCHMOCTb BBIXOLa pamno- 
musa oT pH. Takyio 3aBucHMOCcTb Ha6w10- 
nanu Xation wu Beticc npu pagnomuse 
PaCTBOPOB MOHOXJIOpyKcycHOH KucJIOTHI. On 
HaOJ0LalH TakiKe 3aBHCMMOCTb BbIXOa Wpo- 
JYKTOB payuomH3a He u HCl or konuent- 
4 pallu MOHOXsIOpyKcycHoH KucsoTH. Mexa- 
Wyte) —= 900 HH3M payMOsIM3a, 10 MHEHHIO ABTOPOB, BKJIIO- 
yaeT peakunio (I), a TakxKe peakiHH a 


Puc. 1. [pacbwueckoe pemienue ypas- k ; 

HeHua (1) m0 aHHEIM Ta6l. l.a — H + CICH,COOH =$ H.-+ CICHCOOH; (VIII) 

pactsoppt H»,SOs; 6 — pactTBopsl . . 

HClOs;  ¢ — rpacpwueckoe pemienne H + CICH,COOH —$ HC1-+-CH.COOH; (IX) 

ypaBHeHua (1) mo 2aHHBIM oO 3aBHCH- -s : 

mocTu G (Fe8+) or [Fe*+] (6) B pac- H+ + CiICHs;COOH = Hg-E CICHCOOH + Ht, 
TBopax H»,SO, (X) 


Tora 3 KHHeTHYe€CKHX ypaBHeHHH NOJyYHM BbIpakeHHe 


ke ky [H+] G (He) — Gy, (2), 
ko ' k(CHsCICOOH] Gy+ Gy, — G (He) * 


IIpapaa yacTb 3TOrO BbIPaKeHHA JOMKHA ABIATHCA JIMHEMHOM PyHKUMeh 
BeIMYHHBI oTHOWeHHA [H*]/[CH2CICOOH]. Tpacuueckoe penienue ypaBue- 
Hua (2) MO SKCepHMeHTaIbHbIM aHHbIM (2) 
TIpeqcTaBeHo Ha puc. 2. Tanrenc yruia Hak- | 
Jona jaet ki/ky ~ 2,1; oTpe30K Ha OCH op- 
yuHaT jaeT BemuuuHy ko/k; ~ 0,25. 

Jietutou, Ilerepcon u Cunic HaOmolaiHu 
3aBHCHMOCTb payHallHOHHOrO OKHcJeHuA Fe?* {H*}/[CLCH,COOH) — 

M oToxumuyeckoro oKuceHHA J” oT pH B 
pacTBOpax STHX HOHOB, HaCbIlIleCHHbIxX N2O. Puc. 2. Tpaduyeckxoe pemienne ypas- 
G Fe(#*) onpenensercs mpoteKanvem pe- HeHia (2) mo 9KCHepHMeHTaJIbHBIM — 


8 yaHHbiImM Xationa vu Belicca (4). a —no | 
axmuit (1), (III) — (IV), a Takxe JaHHbIM O BIHAHMH pH np KoHMeH- 


X] TpallWH MOHOXJOpyKCyCHOH KHCJIOTBI 
(2 ) 0,1 M; 6 — To xe Np KOHIeHTpalun 
k 1M;e@—no jaHHbIM oO BIHAHHH 
NO + H3 “3 N.+Ht-+OH, (XII) konnentpauwn . MonoxnopyxcycHoit 
KHcNoTE pH pH 1 | 


dboToxumuyeckoe OKuCNeHHe J~ ugeT nO peaks (I), (IV), (XI) u (XII), 
a TakxKe 


NO: HN, een: 


= TY oo to eee 
Ig Sg — = Jy On 8; (XIII) 
Ha codes allele, (XIV) 


[ia o0oux cilyyaeB cnpaBequBO ypaBHeHne 


KelAc] \ | ky [N20] k 
lester a TA u Y Taal Bor jaan seamen 
(3) 


re a : my 
CpaBHeHve JaHHbIX, MOuyYeHHEIX B pacTBOpax cepHoli M XJIOPHOt KUCNOT, MOKasBI- 
BaeT,| 'TO SPekTHBHaA KOHWeHTpaluaA uoHa Fe*+ B cepHoKucaBIX pacTBopax cocTaBAAeT 
oT [Fe**] 64, H Mourd He saBucuT oT KonNeHTpanun HSO,. 


_ B cayyuae paquosusa pacrBopos Fe®+ Q(N2)/ Q(H2) = G(Na)/[G(H2)—Gu, |, 
K. [Ac] = ks [Fe?*] uw ka/ks = 1,5-10-* Monb/a. na corommsa J- 
Q (N2)/Q (Hs) = 9 (N2)/p (Ha), Ke Uc] = 

= kus [J7] u Ra/kta = 0,1 + 0,02 monp/a (°). sr A 

Peaxuua (XII) B cpaBHeHuu c peaKkuuamu 
(III) u (XIV) ue yuurpipanacp. =I0}- 
_ Tpacuyeckoe pemtenue ypasnenua (3) no = 
9KCNCPHMeHTAJIbHEIM aHHEIM (2, %) mpeqcras- 
gewo Ha pwc. 3. Haksionpt mpambix jar 
gaa Ku/Ki Onuskue sHaueHua: ~0,6 u 
—~ 0,9. HW3 Beanunusl oTpe3KoB, oTceKaeMbIx 
Ha OCH opfuHaT, nomyuum Ks3/Ki2 = 5-107? 
wu Ku/Kiz = 19. 

_ @otoH3 pacTBopoB HoHOB Fe?*+ B npu- 
icCyTCTBHH aKpHIOBOH KucoTH! (Ak) no jan- 
‘HIM Xaliona u Belicca mpotekaert no peaK- 
MusAM . 

| (Fe**H0) DS. (Fe8+H,0-) @S Fest + OH- + ME 


\ 
“a 
ae 
=) 


als 


g(No)/ea(Ho) 


/ 
[N,0}/H"}] — 


Puc. 3. Ppaduyeckoe pemienue ypaB- 
e HeHuA (3) MO 9KCHepHMeHTaJIbHbIM 
Ak +H -$ AkH; (XVI) Aanuem Jeiintona, Merepcona u Cuu- 


Rm uica: A — pajuomu3 HoHoB xKeuesa (2); 
AkH + Fe —$ Ak-+Fe%-+ Ht, (XVII) 4 5 — goronns uonos fiona (3) 


a TakoKe peakiuam (1) u (III). CoorsercrBeHHo 3TOMy MexaHH3MY MO?%KHO HamH- 
Cath ypaBHeHHe 
‘ 


a Ae 


1] + Rye [Ak]/A, [H*] = 2¢, (Fe**)/@ (Fe?*), (4) 


XapakTepu3yloulee 3aBHCHMOCTb BbIxO,a OT pH 
pactBopa. @,(Fe?+) — KBaHTOBbIli BbIXOL MOHOB 
Fe** rio peakuun (XV), a (Fe*+) — o6muit ua- 
OmroaeMbId KBaHTOBLI BbIXOX. TpaduyecKkoe pe- 
WeHHe; ypaBHeHua (4) 10 SKCIepHMCHTAJIbHBIM aH- 
HpIM (*) peycraBmeHo Ha puc. 4. Tanrenc yrsa Ha- 
xloHa NaeT K46/K,=2. 
QTM pe3y/bTAaTbI MWOKa3bIBaIOT, YTO MeXaHH3M 
i __,__ padHoutysa, KOTOpbIi BKJIIOUaeT HApylIeHve paBHo- 
(AK)/(H*}— Becta H + H+<2H, yyopmerBoputembHo o6bac- 
HAeT 3aBHCHMOCTb BbIXOJla OT KHCJIOTHOCTH B pa3- 
Puc. 4. Tpabuueckoe pemenwe JIMYHBIX CHCTeMaX MH, N0-BHMMOMY, HOCHT oOOmLHi 
yypapuenua (4) mo aHHbIM xapakTep. OH He TpeOyeT TIPpHBMeGVeHHA peakIHi C 
Xatioua u Beitcca (*) THpaTHpOBaHHbIMH WICKTPOHAMH WIM TMOOKU- 
T@JIbHO 3aPAXKCHHDIMU MOJIEKYJIAMH BOJIbI, KOTOPEIe, 
MO Kpaiinel Mepe B pasOaBJICHHBIX PpaCTBOpPaX, BePOATHO ycmeBatoT AuccomMupo- 
BaTb llepe| TeM, KaK BCTYMalOT B PeaKUMM C PaCTBOPCHHBIM BelllecTBOM. OTOT 
BHIBOL MOATBeEpAKMaeTCA MPHMeHHMOCTHIO YKa3aHHOrO MeXaHH3Ma K (POTOXMMH- 
HeECKHM peaKUMAM, Pe OOpas0BaHHe CBOOOAHIX SJIEKTPOHOB M MOMOMKUTEMbHO 
BapAXKEHHBIX MOJICKYJI BOAbI HCKJIOUeHO. 


VucrutyT 3JieKTpoxHMuu Tlocrymuuio 
Akajlemuu HaykK CCCP 13 II 1961 
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Jloxnaagm Axagemun mnayx CCCP 


MH. C. JIEBHH u T. B. 3ABOJIOL.KHA 


OTHEJEHHE HHAWA OT WHHKA WH CONMYTCTBYIOLWINX HM 
3JIEMEHTOB 3KCTPAKILHEN AJIKHJI®OCPOPHbIMH KUCJIOTAMK. 


(IIpedcmaeaeno axademuxom H. B. Taxanaeesim 2 XII 1960) 


Vnanii, Kak npaBusio, U3BeKaloT H3 pasAMYHEIX NpOLYKTOB Nepesea CBUH 
ILOBO-IIMHKOBLIX HW MeJHBIX TpemupuaTHH (*~*). MunorouncaenHbie TeXHOsOrH 
ueCKHe BapHaHTb! OTIeeHNA WHAHA OT WHHKa M ApyruxX MOCTOAHHO MM CONYT 


1961. Tom 139, Nb 4 


XHMHIECKAA TEXHOJIOTH 


CTBYIOUIMX 3JIEMeCHTOB — KajJIMMA, Me], CBHHIAa 
*Kele3a HW [p.— CBOMATCA K KJlaCCHYeCKHM MeTO 
jlaM lepeocaxKeHNA, WCMCHTAILHH, SeKTpowusa (?). 
CyiecTBy10lMe 9KCTpaKIMOHHbIe METOAbI TpHMeHs+ 
IOTCA TOJIbKO B aHaIMTHYeCKOH MmpaKTuKe (§) u B 


KaJiMHA. 


IKCMpPaKyUR —>~ 


Prec. 1. SaBucumocTb skKcTpak- 
uHH Zn (J) u Cd (2) of pH 


SJIEMCHTOB, KPOMe 2Kele3a UW aJIIOMHHH 1). 


Vunui, Kak Hamu ycTaHOBJICHO, HallesO 3KCTparupyeTcAd He TOJIbKO 


PpawVOXUMHN, B YaCTHOCTH VIA OTTeCUCHUA HHAMA O 


AstTopaMn Oblla IpoBeseHa padota No 9KCTpak- 
I[MOHHOMY OTJICJICHHIO WHIMA OT WHHKa, KaMuA 
MeN, CBHHI[a, KOOaIbTa, HUKeIA, JBYX- H TpexBa 
JI@CHTHOFO *Kele3a, aIOMMHHA HU radua. B pador 
mpumenssca 20% pacTBop 2-aTHIreKcHApOcPpopHbIX 
KHCIOT B KepocHHe *. OkcTpakIMA MpoBosMace 
IIpH KOMHATHOH TemmepatType 20 + 3°, np coorT- 
pactopa HomeHHn das O: B= 1: 2. oe ee 
BCTPAXHBAaHHA 5 MUHH. (JIA YCTAHOBJICHHA paB 
HOBeCHA JOCTATOUHO OHOH MMHYTEI JIA BCeXx 


| 


M3 C€PHOKHCIbIX pacTBopoB (*), HO H 3 PaCTBOPOB XJIOPHOM, a30THOH, Mua- 


BUKOBOH, WlaBeJlIeBOH, MypaBbHHOM MU Jpyrux 
KMCJIOT B INMPOKOM HHTepBaJle HX KOHILCHTpa- 
WMH. OKCTpakUMA 43 pacTBOpoB docdop- 
HOH MW YyKCyCHOH KHCAOT MpoTeKkaeT MeHee 
NOHO, A TaJOreHOBOAOPORHbIe KUCJOTHI, 3a 
HCKJIOUCHHEM IIaBHKOBOH, HauuHan c6 N 
IIpeKpacHO peSKCTparupyioT HHAMH axe mpu 
cooTHomeHuH O : B = 1: 100, uTo qaer Bo3- 
MOXKHOCTb KOHICHTPHpOBaTb UHANH. Tak, 
HaM yJalOCb NOJYYHTb COJIAHOKHCABbIe pac- 
TBOPbI C cOepxaHveM uHIuA 120—130 r/n 
TIpH KOHWeHTpaluu MHAMA B HCXOJHbIX pac- 
TBOpax 4,2 r/a. 

I]uHK H KayMMH, Kak BHHO u3 puc. |, a 
TaKxKe Melb, KOOaIbT, HUKeNb (1) HM ZByxBa- 
JIGHTHOe 2Kee30 XOpOMIO IKCTparupyroTca 
TOJIbKO M3 CMaObIX Ce€PHOKHCJIbIX PaCTBOPOB 


v 
100 


co 
So 1S 


IKcmpakyur —~> 
> 
S 


hoe ie lO eee 
fee 


Puc. 2. 3apucumocTb aKcTpakunH I 
OT KOHWeHTpauHH Fe 3+ 


(pH 2—5). KoscdbunuentE pacmpezenenua, nocturatouyue 20—60 mpu BBE 
yKa3aHHbIX 3HayeHuAX PH, ObicTpO yMeHbUIaIOTCA C POCTOM KOHILeHTpallHl 
KUCJIOTH HM cocTaBisioT 10-°—1073 npn sKxcrpakuun us 10 M HeSOa. 


* B cBxA3H C TeM, UTO MOYYEHHbIC Pe3yJbTATbI UMEIOT MPUKaHOe HasHaueHHe, a HHABI 
AYaIbHbIC KUCOTI MOHOSTHJIPeKCHIOCcopHble H THITHITeKCHAocopHble He ABJIAIOTCA MPC 
@KHBIMH NpOfykTaMH, paOoTa, B OCHOBHOM, BBINMOIHANacb Co cmecbio cocTaBa:. 10% mupo 


10% M- u 80% MOoHOOKTHIdocpopHbIX KHCJOT. 
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JIA OTWeNeHuA VHIMA OT BbILICYNOMAHYTHIX 9JIEMeCHTOB MHAMM SKcTparupo- 
aJIM U3 C€CPHOKHCJIbIX pacTBOpoB, a OpraHNyecky10 cbasy NpombiBamn 3—4 pasa 
epHol KucnoToH (400—500 r/1) npu cootHomenuu O: B = 8: 1. Unguit mpu 


’ TLaoar nina 


_ Ofjenenne MHAMA OT [ByXBaJIeHTHBIX MeTanm0B (OObeM HcxOg_HOro pacTBopa 50 Ms, 
\ comepxaHve In B ucxoqHom pactgope 3,1 r/a, oObemM pesKcrpaKta 10 ma) 


Conepx.B ucxogH. s hls eget Coyepx. B ucxogH. CONGR S He 

Bere Seroame, | ims | Pacrsope | Conepm. In 3) DPHTIGS® 

i r/at iy £4 oe || Le DE r/a 

) Me | r/a Me | % Me | r/a Me | % 

_ 

Zn 113 15,00 | zn | 10-3 Co 37 15,15 Con | t0-8 

Cd 63 14,95 Cd 40-3 || Ni ao Aa A) Ni 10-4 

Pet 72 15,410 Cu 10-3 || Fe@t 44 14,98 Fe2+ | 40-3 
Pb a 15,06 Pb 40-3 


* TIpumecu B In,O; onpezeranucb CneKTpabHbIM MyTeM. 


‘8TOM OcTaeTCA B OprannuecKoli dase. Peskcrpakumo mposoquun 9 N? HCI 
4(O:B=2: 1). Onpitst 6pm mpoBexeHbI HAMM B XKeCTKUX YCNOBHAX, U, KaK 
‘BUJHO us Tad. 1, pasqeneHNe pu STOM MpOMCXOAMT NoUTH KOMMUECTBEHHOE. 
_ PactTBopymble coeqvHeHusA cCBHHILa 
‘XOPOWIO SKCTparupyloTca MpH HUsKOiI Tadwmum as 2 
KUCOTHOCTH. OJHAKO Ip MpOMbIBAHHMH Orgenenie UH_UA OT  TPexBaJeHTHBIX 
‘OpraHMyecKon *asbl CepHO KHCOTOM MeTait0B (oObeM UcxoAHOrO pacTBopa 
‘ON u Bene Bpmanaer MeKOKpucTaJ- 50 MA, cojep2kanne In BucxXO,HOM pacTBO- 
‘ “s pe 3,1 r/a, o6bem peaxctpaxta 10 mu) 
“MuyeckHH ocayok cybpaTa cBHHIa 

‘(Kak 4 B Ciyuae JByXBaIeHTHOFO OJIO-  Conepx. B uc- 


L F Conepx. Coyepx. npumeceit 
Ba) Cy vena ite In B pesKc- B In,O, 
SNeMentsl, OOpasyiouive  Tpounpie = ——_—-|_ ™Pawre, 


‘aHMOHHbIe MTOPHAHbIe KOMIMVIeKCbI, He yar Me | % 
SKCTparupywotcaA 3 pacTBOPOB I1aBH- sete eh a ere , 
‘KOBOH KUMCJIOTHI HM TeM CaMbIM TO,OOHO Al...-97 14.95 A 10-2 
MeTLIpexBaleHTHOMy osoBy (°) MOrYT sq | 42,2) 14,8 Sat £02 10 
‘ObITb OTMeNeHbI OT HHANA. Kak BUAHO 
n3 TaOn1. 2, WHIM MOxKeT ObITh OTeJICH 
(OT TPpeXBaNeHTHOTO 2Kemesa, AIOMMHUA, TaWIMA M, CYA MO MHOTOYMCICHHBIM 
WavHbIM, OT ypaHa, WUpKOHHA, TOpua, CKaHAuA, THTAHA. 

Ws gannprx Ta6r. 1 u 2 BuaHO, YTO BCe H3yYeHHble HAMM SJIEMeHTHI, 3a HCKJIIO- 
HeHVeM TpeXBaJIeHTHOFO *KeNe3sa Wake B OOMbIUNMX KOHICHTPallHAx, MpakTuyec- 
‘KM He BUIMAIOT Ha 3KCTPakiMiIo HHANA. TpexBasleHTHOoe xKeme30, KaK BUJHO U3 
‘pue. 2, no_aBsaeT SKcTpaKIIMIO HHUA, YEM HM OODACHAeTCA HU3KHUM BbIXO ero 
'B peSKCTpakT (cM. Ta6u. 2). 


XUMHKO-MeTaJJypruueckhii HHCTHTYT H Tlocrynusto 
VWuctutyT HeoprannuecKoH XHMHH 1 XII 1960 
; Cu6upceKoro orgemenua AH CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


1 COopu. Peake metanmpt KanuTanuctuyeckHx crpan, M., 1958. ?C. B. Baoewun- 
iexut, B. ©. AOpamosa, Xumua ungua, Dpyuse, 1958. %T. A. Meepcon, 
A. H. 3eauKMau, Merannyprus peaxux aementon, M., 1955. * H.C. Jlepun, Mss. 
1\CO AH CCCP, Ne 2, 53 (1960), ®J.Adamiczka, J. Pajak, Womack. nar. 
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#\(4961). 29 D. C. Madigan, Austral. J. Chem., 13, 59 (1960). 


159 


oa ae 


Jloxaagn AKkawlemun Hayk OTT Or O54 
1961. Tom 139, Ne 4 


XHMHYECK AA TEXHOJIOPHA 


Unen-koppecnonyent AH CCCP C. H. YINAKOB 
O JBYX®A3HbIX FEJIAX HOANOJIMBUHWJIOBOTO CNUPTA 


OxpalieHHble B CHHHH WBeT KOMIMJI€KCbl Hoa C NOJMBMHMJIOBbIM CIIMpTOM 
(1,2), MomyueHHe KOTOPHIX B BUZe pacTBOPOB ONMCaHO B pe UcTOUHUKOB (%,*), 
Mpeliaraswucb B Ka¥eCTBe AHTHMMKPOOHBIX MpelapaToB uM Apyrux were (°).. 

O6pasoBaHne HOAHOFO KOMIJIEKCa UCIOMIb3OBAaIOCb TAKKE JIA XapaKTepHCTH-| 
KH CTeMeHH KPHCTaJIMYHOCTH NOJMBMHMOBOrO ciupTa (°). CrpykTypa HoqHEIX 
KOMILI€KCOB MOJMBHHAJIOBOTO CIMpTa, HX AHTHMHKPOOHbIe CBOHCTBa HU BO3MOX-| 
Hble OOaCTH MpHMeHeHHA H3y4aHcb B NocmeqHee Bpema B CCCP (*~°%). Brau 
TAKKE paspaOoTaHbl MeTOIbI NOMYYeHHA WpelapaTOB HOAMOTHBMHHIOBOrO CIMp- 
Ta B HOBbIX, H€H3BeCTHBIX paHee (bopMayY (HUTeH, NIeHOK, MoponmacToB, THKCO- 
TPOMHBIX rere u Wp.) (7°). Oco6bl uHTepec MpefcTaBJIAIOT THKCOTPOMHbIe red 
HOJMOMMBUHHAOBOrO cnupTa. OHH OOpa3sylioTcA MpM OCTLIBAHHMM HarpeTbIX CMe- 
celi BOJHbIX pacTBOpOB Hosa B pacTBOpax HOMCTHIX come Cc OOaBsIeHHeM Be- 
I€CTB, CMOCOGHEIX OOPa30BbIBaTb JIAOHJIbHbIe MOMepeyHble CBA3SH — «CIIHBKH» 
M@XKY WeMAMM MaKpOMOJIeKYyJI MOJIMBHHUJIOBOrO CHUpTa, paciazaroulneca np 
HarpeBaHWH M BHOBb BOCCTAHABJIMBalOlNecA pu OXWaxKeHHH. HanOonee nog- 
XOJAILHMU peareHTaMH JIA yKa3aHHbIX WeseH ABAAIOTCA OOpHad KucsOTa, 6y- 
pa, a TakxKe KpacHTetM Tuna OeH30lypnypuHHa. Temmepatypa miaBJeHHa u 
3ACTLIBAHUA THKCOTPOMHOLO resA HONOMMBUHUOBOTO CIUpTa 3aBHCHT OT MoOuJe- 
KYJIAPHOPO Beca NOJMBMHHJIOBOTO CIIMPTa, €fO KOHICHTpallHu B pacTBope, 4HCJAa 
(H KOHUrYy pallu) MOMepeyHbIX CHIHMBOK Mex Jy IeMAMH MOJMBHHUOBOrO CHUpTa, 
a TakKxKe OT KOHIeHTpalun Hoa. Bananue 9THX cakTOpOB Ha TemMepatypy 3a- 
CTbIBAHHA PeJIA JaeT BOSMOXHOCTh MCHATb €€ B H3BECTHBIX Ipefemax. Takum 
OOpa30M MOKHO peryJIMpOBaTb CBOMCTBa resA HM MOWyuaTb ero B Bue MACCHI, 
jonycKatomlel yqoOnoe BBeeHue B OpraHu3M MYT€M HMHBEKILMU IINpHIeM B pac- 
MIaBJIeHHOM cocTosHHu. IIpuMeHeHue THKCOTPONHBIX reel STOTO Tuma jato 
TIOJIOWKUTEIbHbIC PC3YAbTATHI IPH JIeYeHHH HeEKOTOPHIX dbopM TyOepKyse3a, Ipu 
3aMOJIHEHHM MOOcTell B KOCTAX HM B HEKOTOPBIX Apyrux cayyaax. Iponomxu- 
T@JIbHOCTh PacCaCbIBaHHA TeIA B OPraHH3Me MMeeT OYCHb GOMbIUIOe 3HAUeHHE U 
B pxAfe CyCaeB O.KHA ObITh BOSMOXKHO Oovbieh. YBeIMYeHHe MPOTOJMKUTeMb- 
HOCTH paccacbIBaHHA JOCTHraeTcA MOcpeACTBOM MOBBIIMeCHHA KOHICHTpaluu U 
MOJIEKYJIAPHOFO BeCa NOJMBHHUJIOBOTO CHpTa HM yBeTHYeHHA 4YNCa Monmepeu- 
HBIX CINMBOK MexKy erO MAKPOMOVIeKyJaMH. OWHaKO Bce (baKTOpbI, YBeMUMBa- 
OULHe BPeMA PaccacbIBAHHA TesIA, OMHOBPCMEHHO MPMBOAAT K MOBbIMIeCHHIO TeM- 
MepaTypbl 1aBsIleHHA HW BASKOCTH paciilaBa, MexKy TeM KaK MeTOAMKa IpyMe- 
HeHHA PeIA CTABUT 2%KECTKHHM MpeWe Kak WIA TeMMepaTypbl ero MWWaBAeHHA HU 3a- 
CTbIBAHUA (TeMMepaTypa YeoBeyecKOrO Tela), TAK M WIA BASKOCTH pacmviaBa 
(BBeeHHe B OPpraHH3M IlyTeM HHbeKIUM wNIpHmem). ABTOpoM HalijqeH HOBBIi Me- 
TO], MOSBOAAIOMMM MOBbIMATh MpOAOJUKUTeEIbHOCTh paccacbIBaHHA Tea, a TaK- 
%Ke COMepxKaHue B HEM HOZa HM MOMBUHMOBOrO CHupTa Mp coxpanenun Heod- 
XOQUMOH TeMMepaTypbI NaBJIEHHA HU SaCTLIBAHHA TeA M BASKOCTH pacnmaBa. 

Cyl{HOCTb STOO MeTOJa, OcyuecTBJIeHHOTO coBMecTHo c E. M. JlaspexnTpe- 
BOH, CBOJ,UTCA K 4o0aBKe B COCTaB releoOpasyrollero pacTBopa ucneprupoBaH- 
HbIX MOPOWKOB HOJHbIX KOMIIJI€KCOB COMOJIMMepOB BHHHJIOBOrO ciupTa, He cro- 
COOHBIX PaCTBOPATHCA HH HaOyXaTb B BOE HM pacTBOpax, OOpa3yiolLMxX TUKCO- 
TPOMHbIe Te HOMMOMMBUHHMOBOrO ciupTa. Takue MOpOuIKH MOryT ObITb Mouy- 
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€HbI NYTeM TeTepOreHHOH PeaKIMH AUCMePCHbIX MOPOLMIKOB U3 HepacTBOPHMBIXx 
COMOJMMePpOB BHHUJIOBOrO CiMpTa c HOHbIMM pacTBopamu (1°). JIucnepcHpte 

OpOWIKH HepacTBOPHMOrO MIpOcTpaHCTBeHHO CHIMTOFO MOTMBUHUMOBOFO CUupTa 
B CBOIO OYEPeb MOFYT ObITS NOWYYeHbI WyTeM peakUMli MEKLY WellAMM MOuMBH- 
_HHOBOTO CMMpTa, COfepxKalllMMuU PpeaKTMBHbIe (PyHKIHOHAIbHbIe TPyMMbl, WI 
“TyTeM CONOMHMepH3allun BHHMMaleTaTa WIM APyrHX CAOMKH‘IX BUHMJOBLIX 3cpH- 
“pos Cc TeTpapeaKTHBHBIMH MOHOMepaMH, He CMOCOOHBIMHM K TOMOTIOJIMMepH3aluH, 
“HO oOOpasyltouluMu IIpocTpaHcTBeHHble TeTepOMOJIMMepbI, B YACTHOCTH, C Auau- 
TMAAeTAIAMH ((MaIMIPOpMalb, [Ma MMISTUMAIb, LMalmMOyTupamb), HeKO- 
“TOPBIMH MPOUSBORHLIMA KpOTOHOBOH KucJOTHI (MH9Up MeTHAONKPOTOHAaMUAA, 
“MeTHJIeH-ONC-KpOTOHaMH) H Ap., C MOCMeAYIOULMM aKOFOH30M TOJyYeHHBIX 
_ COMOJIMMepoB B reTeporeHHoH cpeye. Ilo meppomy MeToay Aa nowyueHHA He- 
“PacTBOPHMbIX NOPOLWIKOB MOJMBHHMIOBOTO CIMpTa Momwyualca conmomMMep U3 
97 Monel BUHWaueTata u 3 Mowe MeTHIOKpoTOHaMHsa M0 crocoby, omucaH- 
“HOMY aBTOpoM coBMecTHO c E. M. JlaBpexntsesoli (1%). 
*  ConouwMep nospeprasica KaTaIMTHYeCKOMy MeTaHOJM3y B MIpucyTCTBHH Me- 
“THlaTa HaTpHA B roMoreHHOH cpeye. Jia nNomwyyeHuA NMopowika conomuMepa 
“BHHHJIOBOTO CIMpTa H MeTHJIOMKPOTOHAMHa BbICOKO cTeneHH jucHepcHocTH 
OMBIICHHBIM COMOMMep MOABeprasicA OCaxKeHHIO U3 BOAHOTO pacTBopa B H3O6bI- 
‘tox (10—20-KparHoe KoummuyecTBO) ciupTa MyTeM BBINHBaHHA BOAHOrO pacTBopa 
‘COMOIMMepa B CHUPT TOHKOM cTpyeli NpH cHbHOM MepeMemIMBaHHH. Bprinayato- 
‘MMi TOHKUM MOpomoK conomumepa c pa3smMepom uactuy 2—6 pw nocne PuHTpa- 
WMH WU CyuIKH Mo_Beprasica TepMooOpaboTKe mpnH 180—-200°. IlIpu stom, 3a 
‘cueT B3anMOetcTBuA N-MeTHJIOJIbHbIX Ppylill COMOMMMepa IIpOucxoANNa CHIMBKAa 
Heme MomuMepa c OOpas0BaHuem acupHbIx(—HN — CH,— O — CH2 — NH—) 
WIM MeTHIeHOBEIX (— HN — CHz — NH —) moctukos (B 3aBHCHMOCTH OT TeM- 
‘nepatypbl o6pa6orku). Jlia nowyyeHusa NOmHOCTHIO HepacTBOpHMOrO MH He Ha- 
‘Oyxaiollero B ropsuei Bose NOpomiKa focTaTOUHO HarpeBaHusA comomuMepa, 
‘Hampumep, mpu 180° B Teyenue 50 mun. 

Ilo BTopomMy MeToyy TOHKOANCHepcHble nopouku (70 0,3—O,5 p) nosyuamch 
‘MeTOJOM 9MYJIBCHOHHOM CONOMMepHsallMH BHHUMaleTaTa 10 OMMCaHHOMy Me- 
Tony (7?) c quanaumcopmasem umu MeTHJIeH-6uc-KpoTOHamMHjoM. IlopomoK co- 
HOMMepa C BHHHMAalleTaTOM NOCe paspylieHHA IMYJIbCHM JOOaBKOU 9JIEKTPO- 
muta (NaCl) otdumbTpospipasica, MpOMbiBaJIcA Ha (PWJIbTpe, BBICYINMBaJICA 
Tloypepradica rereporeHHoMy MeTaHOJH38y Mo cnoco6y, paspa6oTaHHOMy aBTO- 
pom copmectuo c M1. Canto (1°) npu Mofyse BaHHp |: 10 w KomMueCTBe KaTaJIH- 
satopa (KOH) 0,5% mo Becy conomumepa. IlowyueHHbIe TAKHM ClOCcOGOM Mopoul- 
‘KM COMOJMMepoOB HepacTBOpHMBI B XOMOAHOM HM ropsAyeH Boe, OLHAKO OHH (TAK 
we KaK H HepaCTBOPHMbIe MOPOUIKH, MOJyYeHHbIe MO MepBOMy MeTOyy) pearn- 
“pytor (B reTeporeHHoli cpeye) c OOM, OOpasyA KOMIICKCHEIe COeAHHeHHA, CO- 
epxaue yo 10 Bec. % ona u Gouee. IlomyaeHve HEpacTBOPHMbIX MOPOLIKOB 
HOAMOMMBUHUIOBOTO CIUPTAa OCYILECTBIAIOCb IYTCM BSMYYHBAHHS MOPOLIKOB 
CINMTOTO HepacTBOpHMoro MOJMBUHHJIOBOrO CiMpTa B pacTBOpe, CcoOsep2xallleM 
B1la5r wvonau 12 r toyuctoro Kamua uM HacbiteHHOM NaCl. [lopomiox Bpiyep- 
OKMBaJICA B 3TOM pacTBope B TeyeHHe 6 Yac., OT*PMbTPOBIBaAJICA, MpOMbIBaJICA 
‘Ha (buspTpe Bozo u BIcymMBasca. Jia nomyyenua AByxdasnoro rena 100 r 
TOMMBUHMMOBOTO clMpTa c BxA3KOCTHIO 60 cM (BASKOCTb MOJIApHOrO pacTBopa 
‘MCXOJHOrO NOMMBMHMAaeTaTa B OeH30me), 9 r Hoga, 14 r MoAucTOrO KaMA U 
2,5 r GopHolt KucOTHI pacTBopsAMcb B 900 Tr BOLI pu Temmepatype 60° mpu 
pasMemmBannu. K stomy pacrBopy 4obaBianocb 100 r mopomka HofHOro KOM- 
TvieKca HepacTBOpuMoro CconoMMepa BHHHMOBOrO clupTa (cofepxaulero ~8% 
‘CBAsaHHOrO Hoga). CycieH3vA 3TOFO NOpOUIKa B OOPasyIOUleM Tesib pacTBope OcTa- 
BAAaCb Ip OCTHIBaHHH JO OOpas0BaHuA TesA HM NOABJICEHHA CHHEFO OKpalliu- 
‘Banna. Tlonyyennan yByxcbasHad cucTema taaButca mpu 39—41° uv Moxer 
NerKO BBOJUTECA B XKUBOTHbIe TKAHH MYTCM HHBEKILMH UWINWIPHIeM, TaK Kak BsA3- 
OCTh paciaBa MpakTHYecKM He MOBbILMAeTCA MO CpaBHEHHIO C BASKOCTHIO pac- 
Tijlapa redia, He cofepxalllero BTOpoOli cpa3bl (MOpoulKa HepacTBopuMoro HozHOrO 
‘KoMIvieKca conomuMepa BHHHOBOrO ciiMpTa). OOpasoBaBlinecH pH MHbeKIMA 
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«ello» By XPasHoro FeNA paccacbIBalOTCA B OPraHUsMe (B CpaBHHMbIX YCOBUAX 
B HECKOJIbKO pa3 MeJleHHee, 4eM «Jello» OOBIYHOTO THKCOTPONHOFO Tea HOANO 
JIMBUHHJIOBOrO CHMpTa. a. 

Takum 06pasom, IIpHMeHeHve AByxasHbIx rede HOANOMBUBHJIOBOTO CMP; 
Ta paspellaeT BaxkKHY1O 3aauy yAJIMHeHHA BpeMeHM PaccacbiBanus Tea B Opra 
HusMe. AHaJIOTHUHLIM OOpa3s0M JIA OOpas0BaHHA AByxXasHbIx reset IpHMeHA| 
IOTCA H MOPOWIKM HepacTBOPHMOFO HOANONMBHHHJOBOTO CHMpTa, NOMyYeHHbIe 
IpyrHMH MeTOjlaMH. ree 

Cojlepxkalllveca B pacTBOpax HOMCTHIC COM, BXOJAMLME B COCTAB revel, B He 
KOTOPbIX CJLyYaiX HX NPMMCHEHHA OKASbIBAIOT HEKENATeMbHOe BOSMEHCTBUC Hé 
2KHBOM OpraHu3M. OHaKO BCe OOBMYHBIE METO[bI U3TOTOBJICHHA PaCTBOPOB HOI) 
TIOJMBHHHUJIOBOFO CIMpPTa CBASAHBI C MpHMeCHEHHEM PacTBOPOB Hoja B HONMCTIZ 
COJIAX (IIPHMeHeHHe CMMPTOBbIX WJIM AIETOHOBbIX PaCTBOPOB HORa NpakTHyeckK] 
uckmoyaetca). Hamnmuve HOMHEIX HW APyrux coJleH HexwKeaTeIbHO TAKE U B CILy 
yae BBEJCHHA PaCTBOPOB HOANOAMBHHUJOBOTO CIMpTa B KpOBb (BMepBble mper 
jloxeHHoro apTopom (*)). I[peampHuuMaBuiveca HEKOTOPbIMM UCCeEOBaTeAMI 
MOMbITKH OUMCTHTb PaCTBOPbI HOANOMMBHHUJOBOTO CNMPTa TMaIM30M He: ast 
NOJOKUTEIbHBIX PC3YJIbTATOB BCJIENCTBHE OTULENJICHHA HM yasleHuA KOMMJIEKCH 
CBA3aHHOrO Hoja. 

ABTopoM HaiifeHo, 4TO BOHBIC paCTBOPb! HOAMONMBUHUAOBOrO cmupTal 
TIpakTHYeCKH He cOepxKalllve HOMMCTHIX HM APyrHxX coeH, MOryT ObITb MOJyueHE 
CJIELYIOULUM WyTeM. TOHKO H3MeJIbYCHHIM MOPOWOK PaCTBOPMMO"O B BOJe NOH 
BHHUJIOBOrO CIUpTa B3MyYYMBaeTCA B BOJHOM pacTBope HOMMCTHIX come (KJ| 
NHaJ u ap.), HacbiIleHHOM COJIAMH CHJIbHBIX KUCMOT (HCI, HeSO4, H,POs u dp.| 
Wi WLeIOUHBIX MetTasi0B (Na, K, Li), K KoTopomy o6aBueH Hoy. B TaKoM pacTBO} 
pe NOMHBUHUJOBLIN CHUpT He pacTBOpsAeTcA MH He HaOyxaeT, OHAKO JerKO cop 

| 


6upyeT U3 pacTBopa HO c O6pas0BaHHeM KOMIIJIeKcHOrO coeyquHeHHA. Ilo norso 
I€HHH MOJMBUHUJOBLIM CIHPTOM xKesaeMoro KOMMYeCTBAa HOMa (YTO MerKO KOHT, 
pouupyerca 0 coxepxKaHMio cBOGosHOrO Hoya B pacTBope) oOpasoBaBMiics 
MOPOWOK HOANOTMBUHHJIOBOTO CHUPTa OTPUAbTPOBbIBAeTCA HM MPOMbIBaeTCA Hé 
(usIbTpe JeqaHOH Bozo. I]pu sTOM HopUcTHle u Apyrue co, JOOaBseHHBIe K pa 
CTBOpy JIA OGecHleueHHA HeEpacTBOPUMOCTH B HEM MOJIMBUHUVJIOBOLO CIMpTa, OTMBL 
BalOTCA, MOpPOWIOK %e HOANOMHMBUHUJIOBOFO CIUpTa B JIeqAHOH Boe IpakTHYeCK 
He pacTBopseTca WH He HaOyxaeT. OTMBITHIM NOpOwoK pH O6paborkKe noxorpeto# 
(~60°) Bool o6pa3yeT BORHBIe pacTBOpI, He cOepxKalllHe MUHEPaJIbHIX comel 
Take pacTBOpbl Np BBeJeHHH UX B KPOBb HIM Tp UCHOb30BaHHU JIA U3ro} 
TOBJICHHA OOLIMHEIX THKCOTPONHEIX WJM ONMCAHHBIX BbIe TByXa3Hbix revel 
HOANOMBUHHJIOBOrO CIMpTa He BbISbIBAIOT B OpraHH3sMe MNOCOUHEIX ABJIEHHH 
CBASAHHbIX C HaJIHUHeM COVJIeH. 
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Aoxrnage Akagemun nayrx CCCP 
1961. Tom 139, Ne 4 


FEOJIOPHA 


M. M. BECEJIOBCKAA 


HOBDIE JAHHbIE O JOKEMBPHHCKHX OBPASOBAHH AX 
; | HA PYCCKOHM NMJIAT®OPME 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoesim 28 III 1961) 


}, 

s 

“YacTu PyccKxoi nuatpopmpt Bce ymHoxaroTes (2, 4, 7, 8, 10, 11), 

4 Kpome reojiormueckux MW neTporpaduyeckux uccresOBaHUii, HeqaBHO OnE 
FonyOmMKOBaHE! pesysbTaTEI usy4eHUn adcomoTHOrO BospacTa KpHCTalIMue- 
\cxoro dbyHaamenta PyccKkoli nuatdopmpr (°, *). OHH BO mMHOroM pacxomATca ¢ 
‘TeOOrMuuecKHMN TpescTaBsIeHuAMH. 

' Ecam no soctounoi uacta Pycckoit naatopmbl MHorouncseHHEIe OypoBble 
CKBaXKUHbI JalOT MATepHas, NOSBOJIMBIUMH NO reosorMueckuM u reodusn4ecKkuM 
‘AaHHBIM COCTABHTE OOOCHOBaHHy!0 KapTy MpeHMylecTBeHHOrO pacmpocTpaHe- 
‘HUA pasJIM4HBIX THNOB JOKeEMOPHHCKUX NOPOA, TO 10 WeHTpasbHOH yacTH daK- 
‘THUeECKOrO MaTepHasia elle MaJio, H HaKOMJIeHue PakTOB UMeeT TeM GOoubIee 
‘sHayeHve. B HacTOsel CTaTbe MpHBOAATCH HOBbI€ JaHHbIe O JOKeMOpuU B 
“AnatpipeKxon (YapanoscKkan 061.) u Henugoscxoli (KanuHvuckad 067.) cKBa- 
“KHHAX. 

 C touxu 3penua TeKxToHuKH AnaTEIpcKad CKBaxKUHa pacnouloxKeHa Ha BOCTOU- 
‘HOM norpyxkeHuu TokMOBCKOrO CBOJa, a CKBaxKHHA B Henuzope — Ha ceBepo- 
‘'gamlaHOM Oopty MockoscKol CHHeKJIN3bI. 
' floxem6puiickue o6pasopanua Heaujosckoli CcKBaxKHHbI — MUKPOKJIMHH- 
SHpOBaHHBle OMOTHTOBbIe FpaHHTO-rHelichl (aHaylorMyHbie noposam CrapuuKoii 
'u HesenbcKol ckBaxKUH) BCTpeyeHbI Ha rayOuHne 1478,2—1490 m. Onn moKppt- 
‘BaloTca KpacHBIMH rpyObimMu mecuanHkKamu pHdelicKoro Bospacta. K comaJenHio, 
(CKBaxKUHA He BbILIA U3 KOPbI BLIBeTpHBaHuA *. Yrou MafeHusd, 3aMepeHHbli B 
‘KepHe, ~70°. Buemne nopofbl OKpallieHbl B pO3OBAaTO-CepbIt IBeT M MepeceyeHyi 
QKUJIaMU pO3OBOrO u GemOro UBeTA, IIOTHOCTh UX 6 = 2,48. Xopomio pasnuuuMa 
MapanenmbHaa Tekctypa. Ilo MHKpOCKONMOM CTpyKTypa oONpefesneTcA KaK 
TpaHo6mactopaa. B cocTaB MOposbl BXOAAT CJlefyloulMe MMHepasibl, pacmouio- 
QKCHHbIe 3fecb B YORIBAIOINeM NOpAAKe: MUKPOKJIMH, MarMoKa3, KBaptl, Ou0- 
tut. Vnorga niarnoKsa3 HM MUKpOKJIMH MeHstoTCa Mectamv. W3 axueccopHplx 
MMHepaJIOB BCTpeualOTCA PYJHbIH MMHepaJl H WHPKOH; BIOPH4HbIe MUHepabl, 
| apes C BbIBeTpHBaHveM, — THpocwiofa, KAOMHUT, THAPOOKUCJIBI Keesa. 
}3epHa marMoks1a3a MOUTH MOMHOCTHIO 3aMeIeHbI, PIaBHbIM OOpa3s0M KpyTvIbIMK 
|Hemyiikamu cepuuuTa, a B BepxHeli yacTH — KaonuHuTa. [lommcMHTeTHYECKHE 
| TBOHHUKU B MarvoKa3ax NOYTH He pasJIMUMMbI B CBASH C MX H3M€HEHHOCTHI, 
Tak UTO TOUHBIX H3MepeHHit He yaocb CfedaTb. I]narMoKa3, BAAMMO, OWIMroO- 
kas. MukpoKJIMH O¥eHb CBEXHIi, B HEM XOPOMIO BUAHA peleTuaTad CTpyKTypa. 
Du scTpeyaetca B Buse 3HAUHTeIbHO Oovlee KPyMHBIX, eM ApPyrue, 3epeH 
}1—2 wm), uHorga B BH pesKO HelpaBHJIbHBIX OOeKAaIONHX 3epHa Marno- 
«asa. [lokasatenu mpesomsieHuA ero Ng, = 1528+0,002, np, = 1520-+0,002. 
KBapi, OOHapyxeH B Buse OTJC/IbHbIX HeMPaBHJIbHbIX 3epeH, a YaCTO B Buse 
THH3OBHHEIX TOCJOMHbIX ckorsieHult. B MUKPOKJMHM3HPOBaHHbIX yuacTKax 
{OMUECTBEHHO-MHHepaJIbHbIii COCTaB NOpOAbI B OOBEMHBIX MpOWeHTax CJlely10- 


* Kopa ppiBetpuBanua fopuelicKoro Bospacra! 
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imma: KBapia 21, nuarvokia3a 24, MukpokuIMHa 55, OvoTuTa |, B HeMMKpOKJIH- 
HH3HpOBaHHbIX: KBapia 17, naarMoKsasa 54, MukpoksuHa 26, OunoTHTa 3. 
TloxemOpuiickue oOpa30BaHua B AJlaTBIpPCKOM CKBayKHHe BCTpeyeHbI NO 
JIeCBOHCKUMH OTIO%KeHHAMM Ha ruryOuHe 1478,2—1490 m. OxnM mpescTaBujeHbl 
aJIbOMTH3HpOBaHHbIMM HM MMJIOHHTH3MpOBaHHbIMM aM@HOOOBO-NMpOKCeHOBbLIMH 
rHelicama cO 3HaueHHeM MJIOTHOCTH o = 2,88 (B HWKHeH 4aCTH), B BepXHeH 
uaCTH MHPOKCeHOBO-aMHOOAOBbIMH CO 3HaYeHHeM MVIOTHOCTH 6 = 2,99%*.| 
Buemine 9TO TeMHO-Cepble, MOUTH YepHble MOPOJbl, MepeceyeHHbIe KUIKAaMH 
KBapia. Ilo. MUKpOCKONOM TeKCTypa HX HeACHO BbIpakeHHad MapaebHad. | 
CrpyktTypa ompejlesaeTca Kak IeMeHTHaA, Mepexojaulad B MMOHMTOBYy1O. JIA 
TOpOfbl XApaKTePHO, UTO OCHOBHEIE CJlararoulNe €€ KOMIOHEHTH! (pacioslOr*KeHHble | 
3ylecb B YObIBaOIleM NOpsAyKe) — KaK-TO IlarHOKJla3, MOHOKJIMHHbIM TMpOK-| 
ceH, poropadt OOMaHKa, KBapi, pasmepom 0,1—1,0 mm — oxkpy2KeHbI MevIbyal-| 
iumu, nopayKa 0,01—0,02 mm, sepHaMu Tex 2Ke MMHepasiOB, a TakxKe STHOTA, | 
PpyAHOrO MMHepasia uM WHcTOUKaMM OnoTuTa. buoTuT Takxe BCTpeyaeTcA B BUTE 
OTOPO¥eK Y KPYMHbIX 3epeH TEMHOMBETHBIX MHHEepasIOB, WBeT HM MJeOXPpOH3M ero 
U3MeHACTCA OT CBETJIO- LO TeMHO-KOpHuHeBOrO. KpynHble 3epHa OTJeJIbHbIX MH- 
HepaJloB Kak Obl OOLaBJIeHbI. OnTHYeCKHe KOHCTAHTbI MOHOKJIMHHOFO MHpoKceHa 
cuenyrouime: 2 V = 49 (no yzBymMocsm), ng, = 1,710+0,002, np, = 1,690=) 
+0,002; m0 3THM JaHHbIM MHPOKCeH MOKET ObITh OTHECeH K OOBIGHBIM JIA HH-| 
TPY3HBHBIX WH THMmaONCCaJIbHbIX MOpO aBrvTam. | 
Y amcu6ona Bet H MeOXPOH3M H3MEHHeTCH OT CBETJIOFO 2XKeJITOBATO-3eJe-| 
Horo m0 N, fo Gomee TemHOrO B Tex %Ke TOHAX 10 Nm Mu Jo 3emeHoro 0 N,,| 
2V = —86 (no ,ByMa ocaM, HO BTOpad OCb BYAHa HeACHO), ng, = 1,680=4 
+0,002, np, = 1,660+0,002. Ilostum 2aHHbIM MHHepaJ! MOXKHO OTHECTH K OOBI- 
KHOBeHHOM poroBol OOMaHKe. 3epHa MwlaruvoKsa3a aIbONTH3MPOBaHbI, MpHyem 
HaQJUOaIOTCA TOHUALIIMe NMOJHCHHTeTHYeCKHe JBOMHUKH. Y KBaplla pe3KO} 
BbIPaxKeHO BOJIHHCTOe yracaHHue. B BepxHel uacTH Tom qoKemMOpua AnatTLip- 
CKOH CKBaxKHHbI Ha rayOuHe 1482,0—1478,2 m HaOmogaetca npeoOsmazanne 
poroBoli OOMaHKN Hajl MMPOKCeHOM; B KOJIMYeCTBEHHOM OTHOMI€CHHH OHH MeHA+ 
1OTCA MeCTAMH, MH MOpOy ye MOKHO Ha3BaTb MMPOKCeHO-aM@unOOJIOBLIM THeH- 
com. Muuepadibabit cocTaB rHelicOB Hw>KHeH uacTH (B OOBeMHbIX MpOLWeHTax)| 
clelyioulMi: mupokceH 31,7, amdbu6on 29,2, nmaruokna3 12,6, KBapu, 7,0) 
MMKpoKJIMH |, OnoTHT 3,7, PyAHbIi MHHepas 0,5; MHAOHHTH3MpOBaHHaA Macca 
14,6; BepxHeH uacTH: nupoKkceH 13,0, amdu6onm 40,0, maarnoxna3 16, KBapul 
8,6, MukpokiHH 1, OnoTHT 3,4, pyqHbI mMuHepan 1,0, ManoHHTH3HpOBaHHasl 
macca 17. 
Jlokem6puiickve oOpasopanua B HenujoscKoli cKBaxuHe — MUKPOKJMHH4 
3MpOBaHHble OMOTHTOBbIe PpaHHTO-rHelicbl — WIMpOKO pacmpocTpaHeHb Ha Pye 
ckOu MaatTpopme. Ora cbopMaluA THNMGHA UM AIA NMaTsPopM UM AVIA WHTOB, XOTA 
He BCera MOXKHO CYJUTb, ABJIAIOTCA JIM OHH OPTO- HH Napanopoxamu. | 
AGcounoTHEI BospacT nopor 61u3sneKamel HesenpeKoli ckBaxKUMHbI (onpe 
J@Ne€HHbIH KaJIMeBO-aproHOBbIM MeTogom) paBeH 1010—1320 man. met**. H 
OCHOBaHHM 9THX JaHHbIX nNoposbl Hepenpexow (anasoruynpie HeawnpospcKon 
CKBaXKHHbI, ABJIAIOTCA TpoTeposolickumu, mpuyuem A. IJ. Buxorpafzos u Ap 
(°) OTHOCAT HX K TpaHNTOWaM «3aKJIOUNTebHOTO WMKsa MarMaTH3Ma, 3aKOH! 
auBIIero (opMupoBaHue (yHamenta PyccKoi naatpopmpi». Ilo mpescTaBueHuKt 
A. H. Yrexuna (4), ocHopaHHomy Ha reojleswuecKUX JaHHbIX, MOPOMbI mpoTepo! 
30HCKOrO BOSpaCTa PaCHpOCTpaHeHbI B MOOCe, MpOTATMBAaIOMIeHcCA C CeBepo! 
ceBepo-3allaja Ha CeBepo-BocTOK oT Ba3pmbl K MBanopy. C asTow moocok, mo 
BHAMMOMY, CBA3aHbl TpaHutTorHench! HewMoBckow CKBaKHHEL. 
HoxemO6pniickne o6pasopanua B AsateipcKol cKBaxKkuHe — aJIbOUTHSUPO) 
BaHHbl€e H MYJIOHHTH3MpOBaHHble aMdvOOJIOBO-MMpOKCeHOBbIe, CBePXy pO 


ae Ilo yanHpim H. B. Tlogo6nt. 

** AGcosOTHBI BOSpaCT, OCHOBAHHbI Ha H3yYeHHH COOTHOMeHHA KalHA H AproHa B MHKpO, 
KJIMHH3MPOBaHHBIX MOpOMaX, HeMb3A MpHHHMAaTb Ge30roBOpOsHO, MOCKOJIbKy Mpowecc Ka/HeBor( 
Me€TACOMATO3A ABJIACTCA ABHO BTOPHYHBIM H OOslee MO3HHM, eM OOpas0BaHHe BCeH MOpOAb, 
eile HeACHO — OJHOAaKTHbIM HIM MHOrOaKTHbIM. 
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KC€HOBO-aMPHOOOBLIE THELChI — NpeLNOMOKUTEbHO ABIAIOTCH OpTO-nOpo- 
aM —H3MeHEHHbIMH pasrHeiCOBaHHbIMH KBaplleBbIMH FaOOpo UJI MMpOKCeHNTa- 
M MHTpySHBHOrO poncxomwyeHuA. Ha sTo yKa3biBaeT HeKOTOPHIi MMO- 
MOp@u3M 3epeH MHPOKCeHa, a TakxKe ero MIpHHaEKHOCTH K rpynne mupoKce- 
HOB HHTPYy3HBHbIX MOpoy C MaJIbIM yrvioM onTHYecKHX oceii (°). B Bepxueft yacTu 
MMpOKceH ycTynaeT amuOosy, u, TakKMM OOpasom, OOBIYHbIM NOPAAKOM MHTpy- 
SHH ABJIACTCA NOPAROK BOspacTaiomeH KUCMOTHOCTH (°). BuusKue K nopoyam 
AnaTpipcKol CKBaxKHHbI OOpas0BRaHHA BCTPeYeHbI B HEKOTOPHIX MyHKTax Camap- 
cKxou Jlyku uBCpispaHcKom patione. AGcomorHbiii BospacT ux He ompelemmcs. 
B. I]. ®nopexckuli, T. A. JlanuucKxas u B. C. Kuases (1) octassioT Bompoce 
00 MX BOspacTe OTKPBITHIM: HWKHUH apxeli — BepxHuli apxeli — HwKHUIi mpo- 
TeposoH? OHM COMOCTaBJIAIOT HX C OCHOBHbIMM mMOpofzamu [lo6yxba. 
_ __B mpoTusonouoxHocTp nopoxam HesmmposcKoli CKBaxKUHBI, Tle MacTbl CTOAT 
Ha rojiope, HO MMHepaJbl He Je@opMupoBaHEl, B AaTbIpCKOH CkBaxKuUHe OOHapy- 
“dKeHa 3HavMTeIbHaA MMJIOHHTH3AMA, HapyWieHHe MapasweMbHOCTH TpeUlHH 
“CMavHOCTH, W3OrHyTHe JBOMHHKOB B COXpaHMBINMXcA 3epHax MuHepawos. Ilo- 
“pogst AnaTbipcKoH CkBaxXHHbI Noma B 3OHY HHTeHCHBHBIX TeKTOHHUeCKHX 
“auenoxait Ilo qanuum B. I]. ®nopenckoro u Ap., o6pamaer Ha ceOA BHUMA- 
)Hue IIPHypOYeHHOCTh MHOTHX MYHKTOB BCKPbITHA raOOpo-HOpHTOB UM OM3KHX 
| K HMM TOposl K TEKTOHMYECKH CJIOWKHBIM yuacTKaM (byHamenta ("'). [lo taHHEIM 
I. JI. Acbanacpesa (1), pa3BuTue HHTpy3HBHOrO Kak MasmeosolicKoro, TaK H Me30- 
| Solickoro MarMaTH3Ma BKJIIOUAeT STAM WeIOUHOrO MeTacoMaTO3a — HaTpHeBoro 
(A TCOCHHKJMHAIbHEIX H KaJIMeBOrO WIA STMTCOCHHKJIMHAIbHbIX KOMIIJIEKCOB. 
Xora oOHapyxeHHe MOJOOHLIX COOTHOMIeHHH BeCcbMa 3aTPy/HeHO B CJIO%KHOM 
| WOKeMOpHiicKOM KoOMIIeKce, xoueTCaH NowYepKHYyTb, uTO B HeHoBcKoli CKBa- 
“OKHHE APKO BbIParKeHbI ABJICHHA KasIMeBOrO MeTacoMaTo3a, a B AsaTHIPCKOH 
He MeHee siCHO mpeoOslazaromlee 3HaveHNe MpHoOperaeT HATPOBbIM MeTACOMATOS. 
| Buipaxkato OarogapHoctb H. C. Vipunon, mo6e3Ho npeloctaBuBiel MHe 
oOpasiel oKemOpulickux nOpol OMOpHBIX CKBaKHH. 


' 
Bcecoro3Hbld HayuHo-HCCleqoBaTesIbCKHH Tlocrynuuo 
reooropasBeOuHbIt HEPTAHOM MHCTHTYT 2 III 1961 
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Jloxnaygn AKkagemun wayk CEGe 
1961. Tom 139, Ni 4 


IFEOJOVH GA | 


B. K. FOJIYBUOB 


K HAXOJKE MNEPMCKHX OTJIOKKEHHH B ftoro-3ANAJHOK 
YACTH BEJIOPYCCHH (BPECTCKASA BITAXHHA) 


(ITpedcmaeaexo axademuxom H. M. Cmpaxoeoim 17 III 1961) 


Jlo HeqaBHero BpeMeHH TepMCKHe OTJOHKeHHA Ha TeppuTOpHu Benopyccun, 
Kpome o6nactu [IpunatcKkoro mporn6a (?,*), He Obi u3BecTHBI. IlompcKue reo- | 
norm A. Camconosuy (1°) u B. Tanuukui (*°) B CBOHX JOBOeCHHEIX padoTax OT- | 
HOCHJIM K MlepMH KpaCHO- HM MeCTPpOWBeTHbIe NeCuaHO-rIMHUCTbIe OOpa3s0BaHHA, | 
IMpOKO pa3sBHTBle B 3alaqHOH uacTH Benopyccun. OgHako, Kak NOKa3aJiM HC- | 
CleqOBaHUA MOCMeAHUX eT, ITH MOPOAL clelyeT OTHOCUTh K peBHEMY TMaJeo- | 
3010 (2:0KeMOpuit) H cpeqHemy JesBony (8). 

Bnepabie B BpectcKol BMayMHe MepMcCKHe OTOMKEeHHA, IpescTaBNeHHbIe Ge- | 
JIbIMH VM CBeTJIO-CepbIMH JOJIOMMTaMH, BCKpbITEI B 1954 r. cKBamwxuHOH No 77 B 
mn. KomapHuku Buicokosckoro paliona (Ha ratyOuHe 419,8—434,10 m). Oprann- 
yeCKHe OCTaTKH B JOJIOMMTaX OTCYTCTBOBAaJIH, H OHM ObIIH OTHECEHLI ABTOPOM 
yCIOBHO K MepMH Ha OCHOBaHHM JMTONOrMYecKorO CXOJCTBa C aHaJIOTHUHBIM 
mepMcKHMu Hopogzamu Jlurspi. MW tompKo B 1959 r. cKBaxkuHa Ne 1, npo6ypex- 
Has y 0. Hopocemku Bricokosckoro patona (cM. puc. 1) nog ;opcKMMH -u TpHa- | 
COBLIMH TIHHaMM BCTpeTHa (Ha rayOuHe 460,6—478,6 M) cBeTO-cepBle JOJIO- | 
MHTbI M H3BECTHAKH C OOWIbHOH dbayHOH, HeCOMHeHHO, MepMcKoro OOIMKa. 
[IpocMoTp MHOTOUMCJICHHBIX CKBa%KMH, paHee MpoOypeHHbIX B BpectcKol Bia- 
IMHe, TOKa3aJI, YTO I@pMCKHe OTIOXKEHHA B HACTOMILEe BPEMA H3BECTHEI TOJbKO | 
B 9THX JByX MYHKTAax. : 

IlepMcKue OTIOKeHHA 3asleraloT Ha CpaBHUTebHO OoONbIUION rayOnHe (10. 
478,6 M) Ha CHJlypHHCKUX MH MepeKpbIBalOTCA HMKHETPHAaCOBbIMA OTJIOXKCHHAMA 
(*). HwxKuaa Mx rpaHula, KOTOpad HaOmOanacb TObKO B cKBaxuHe Ne |, | 
YCTaHaBJIMBaeTCA COBEPLICHHO OTYETJIHBO H MIPpOBOAMTCA B OCHOBAaHHH Oa3ab- | 
HOTO Me€JIKOOOAOMOUHOTO KOHTIOMepaTa, c Mpociosmu rpy6o3epHucToro mec- | 
qaHHKa, 3aslerarouero Ha MeCTPOMBeETHBIX H 3eICHOBATO-cepbIX TIMHaX, Mepre- | 
JAX WM W3BeCTHAKAX cHypa. Bmaaroqapa AmuTembHOMy MepepbIBy Mex Ty CH- | 
JYPOM Hi TMepMbio CHJIypHHCKHe OTIOMKeHHA Y KOHTAKTA HOCAT OTYETVIMBBIE CJC TBI 
KOHTHHEHTAIbHOrO BbIBETPHBAaHHA H HMMeIOT HECBOHCTBEHHYIO HM TeCTPOLUBeT- 
Hy!lo OKpacky. B BplitlemexallleM MepMCKOM KOHrsOMepaTe B cOcTaBe FaJIbKH | 
MpeoOmalawT CHIypHHcKMe H3BeECTHAKH UM JOJOMUTH! GebIe (BbIBETPeJIbIe) 
HM TeMHO-Cepble, a TakKxKe OOJOMKH MH rpyOble 3epHa KBapua. TambKa u OONOMKH | 
MOPO], OYCHb MWIOXO OKAaTaHHble, yrIOBaTHle, COBEPUIEHHO HEOTCOPTHPOBaHHble, 
pacnovioxwKeHve MX B KOHrWOMepaTe GecnopsgouHoe. KourmomMepaT KpenkKui, 
MACCHBHDIM, CUCMCHTHPOBaHHbIi KapOOHATHO-MeCuaHO-FIMHUCTbIM ILeMeHTOM, 
€ JOBOJbHO MHOFOUHCJICHHBIMH IIyCTOTaMH BbIIeIaduBaHHaA, 3aNOJIHeHHbIMA 
KPHCTaaMM KaJIbIuTa WIM pexe — YIJIHCTbIM BellecTBOM. MectaMu B KOHTJIO- 
MepaTe HaOJllOAaloTCA MeIKHe BKIIOUCHUA posoBaTO-G6enoro runca. MHorma KOH- 
rlOMepaT 3HadMTeIbHO OOOraujaeTca TpyObIM MecuaHbIM MaTepHaJIOM HM CMeHAET- 
ca MO BepTHKaIM Mpocoamu (go 0,2—0,5 M) mMecuaHukKa pa3HO3epHucToro (OT 
MEJIKO- JO rpyOosepHucToro), KBaplleBoro, JOBOJIbHO KpelKoro, PIMHUCTOTO. 
B kKourvioMepate MecTamu BcTpeyaetcs cbayHa Opaxuonox MOXOH cOXpaHHOCcTH, 
MUIaHOK, KPHHOMJeH, a TakKxKe MKeNBAKH CTPOMaTOMUTOB (>). B camo monomBe 
466 


OMHCHIBA€MOTO CJIOA B3aJieraeT {KpyMHooOsoMouHaA OpekyHA, COCTOAIaA 3 
YrOBaTHX OOJIOMKOB (0 3—5) H3BeCTHAKOB HM JlOMOMHTOB TeMHO-CepBIxX H 
cepbIX, KPelmkKHX, TIMHHCTEIX. B OHOM 43 OOJIOMKOB H3BeECTHAKa B He Onis 
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Puc. 1. laneoreonoruueckas KapTa 3amagqHoi uactu Benopyccun u 

CM@X*KHBIX OGsacTeli (Mo KpoBle MepmH). CoctTaBseHo © yueToOM JaH- 

Hpix A. C. Maxuaya mo apepHemy naseoso1. 1] — BepXHAA MepMb; 

2 — BepxHHi eBoH; 3 — cpeqHHit WeBpon; 4 — cHulyp -- OpzoBHk; 

5 — xemOput; 6 — 20KemOpui; 7 — apxeli; 8 — mecTonojoxenne 
CKBa?KHH 


) 

I€MeHTe KOHTIOMepaTa— MeKHe racTpOMObI, OCTPaKObI HW eAMHUYHBIe cbopa- 
uHudeppt (Nodosaria sp.). O6ulat MOnLHOCTh O6a3aJIbHOrO KOHTOMepata 
| M. . 

_ Bene no paspesy sauieraer mecuanuk (MoujHocTHIO 0,7 M) cBeTuo-cepptil, 
WHOra C S3eeHOBATHIM OTTCHKOM, KBapUeBbIii, MeKO- HM cpejHesepHucTHIi, 
KpenkuH, C OObINMM KOJIM¥eCTBOM BKJIIOUCHHH MeJIKOH rabku (40 1—2 cm), 
€HOBaTO-cepoOH THHbI HW WOMOMUTOB — Oeloro, CHJIbHO BBIBeTpeHHOrO HU 
TeMHO-ceporo, riuHUCTOrO, MMpHTM3sHpoBaHHOrO. MectaMu rabKU TepenosHAIOT 
‘fOpoly, HM NecuaHuK MepeXOAUT B MeKOraJIeUHHKOBHIM KOHrOMeparT. B cpenHeli 
{aCTH ONMCHIBaeMOro COA BCTpeyeH Mpocstol (0,25 M) alleBpomuTa cBeTJIO-ceporo 
> 3C/1CHOBATbIM OTTCHKOM, IIOTHOFO, JOBOJIbHO KpelKOFO, HeACHO caoNcTOrO, 
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YeHHAMH KPYMHbIX 3epeH KBapla. BepXHas uacTb MepMcKoro paspesa B Hoso- 
celKaXx IIpecTaBJleHa H3BECTHAKOBOM TOJILLEH MOLLHOCTbIO 9,4 m. B ocHoBaHun 
ee gexuT usBecTHak (0,5 M), TeMHO-cepbili, KpelKMH, MaCCHBHBIM, MeJIKO- | 
KaBepHosHbii (10 0,3 cM) HM NOpHCTHIH, C MeJIKHMM OOYTIHBIIMMUCH pacTHTeJIb- 
HbIMH OCTATKAMH, MeCTAMH C BKJIIOUCHHAMH C/MHMUHBIX KPYIHbIX 3epeH KBapla. 
Bunnie mo paspesy (465,10—469,50 m) cieqyeT usBecTHAK cepbIii, MemembHO- 
| 


rIMHMCTOTO, HHOrAa CHJIBHO CJUOMUCTOTO MO MMOCKOCTAM HaCJIOCHHA, C BKJIIO- 


cepbili, MHOra C 3e/1€HOBATLIM OTTEHKOM, KpeMKUM, MACCMBHbIM, MeJIKOKpHcTaJI- 
JIMueCKUH, MeCTaMM TIMHUCTHIM Cc THe3qaMH M KPHCTaIMKaMA MMpuTa, HHOTa 
MeJIKOKaBepHOSHBIi M MOpucTpiii, c OOMbUIMM KOsMUeCTBOM dayHbl (aqpa 
Me oTMeyaTKH) Opaxwonog, MeMWMNO,, KPHHOUeH, KOpavOB, MUIaHOK, 
ocTpako, u WopamuHudep. Syecb we BCTpeyaloTCH MeJIKMe pasqpoOMeHHEIe- 
pacTHTeIbHbIe OcTaTKH Gyporo Beta. M3 dayHl mpeoOsaqaioT Opaxuonosnl, 

CpelH KOTOpbIX WMHOra BCTpeyaroTca KpyMHble, xopome coxpanHocTu Pro- 

ductus ex gr. horridus Sow. u Spirifer sp. (Sp. ex gr. rugulatus Kutorga?). 

Kpome Toro, 43 9TOTO HHTepBasa TakxKe onpefemeHbt Fenestella sp., Bairdia | 
sp., Acratia sp. mu JOBOMBHO MHOrouNceHHEIe dopamunudepst: Nodosaria | 
permiana (Spandel), N. ex gr. permiana (Spandel), N. noinskyi Tscherd., | 
N. ex gr. noinskyi Tscherd., N. geinitzi Reuss., N. ex gr. geinitzi Reuss., | 
N. ex gr. netschajevi Tscherd., N. sp., Geinitzina spandeli Tscherd., G. ex | 
er. spandeli Tscherd., Geinitzina sp., Dentalina ex gr. bradyi Spandel, Den-- 
talina sp., Ammodiscus ex gr. semiconstrictus Wat. | 

Bue, B uHTepBase 462,9—465,10 M, pacnomaraeTca U3BeCTHAK CBeTJIO- 
CepbIi, MJIOTHbI KpelKHM, MAaCCHBHBIM, B BePXHeH YaCTH KaBepHO3HbIM (pasmep 
KaBpepH JO 5 cM), B HWKHeH — MEJIKONOPHCTHIN, MepeKpHcTaJIH30BaHHbIi, 
JOJIOMUTH3NpOBaHHbIH. B KaBepHax HaOmiofaloTcA MesKHe Jpy3bl Mupura. 
B Toyomure M3BeCTHAKA BCTpeyaeTca pefKaa cbayHa MeselHnox, onpesenrenHaa 
Hamu Kak Schizodus sp. (Sch. ex gr. obscurus Sow.?) u Pseudobakewellia sp. 
(Ps. ex gr. ceratophagaeformis Noin.?). 3gecb 2%xe BCTPeyeHbI MeIKHe pa3qpoo- 
JIGHHBI€ PaCTHTeJIbHbIe OCTATKH. 

B kpopsie H3BeCTHAKOBOH TommH (460,6—462,9 m) 3aneraeT H3BeCTHAK 
OelbI CO Cca6bIM KPeMOBbIM OTT€HKOM, IWIOTHbIHM, KpelKWM, MACCHBHBIH, C 
HeEpOBHBIM OCTPOYFOJIbHBIM H3JIOMOM. B HYxKHeEH YacCTH — H3BeECTHAK TeCMHO- 
cepblii, HHOra HeEACHO IJIMTUATHI, C OObUIMM KOJMYeCTBOM MeIKHX pa3qpoo- | 
JIGCHHBIX PaCTHTeIbHbIX OCTATKOB. : | 

Ha KonTakTe C BBIMelexKalHMM TpHaCOBbIMH TIMHaMM W3BeCTHAK, MlO-BH-- 
JMMOMY, BBIBeETPeHHbIM (Oeslad OKpacKa), MeJIKOKaBePpHO3HBIM, Cc THe3aMH | 
IIMpWtTa, C IpHMa3KaMM WH KapMaHOOOpasHbIMH BKJIOUCHHAMH TowyOoBaTO-cepol 
CJHOQUCTON TIMHbI. Ene Oomee OTUETIMBO MpOABHOCb BbIBeTPHBaHHe H3BeCT-’ 
HAKOBOH TOM B CKBaxKHHe KoMapHukH. Sylecb BCA BEPXHAA YaACTb BCKPbITOTO 
pa3pe3a TlepMu, MoujHocTbiO B 14,0 M, NpeycTaBseHa GeO, CHJIbHO BbIBeETpeH- 
HOM, MeJIKONOPHCTOH, PbIXJOH, TOMOMUTH3HPOBaHHOH Moposol, AaBsAroulelica, 
M10-BHJJMMOMY, IpOJLyKTOM MHTeHCHBHOTO BBIBeETPHBAHUA HU BbIleladMBaHuAa 
AOJOMUTH3UPOBaHHBIX H3BeCTHAKOB. B 9sTOM Mopose HUIb HHOTZa B HW KHeH 
YaCTH BCTPeyalOTCA PeNHKTOBbI€ YYACTKH JOMOMHTH3HPOBaHHOTLO, MepeKpHctTa- 
JIM30BaHHOrO H3BecTHAKa. Ha 3a60e cKBaxHHbI (MocTeqHUe 0,3 M KepHa) M@KUT 
AONOMUT CBETJIO-CepbIH, TJIOTHBIM, KpelIKHH, MOUTH He 3aTPOHYTHIM BbIBETPH- 
BaHHeM, KOTOPbI MO CBOeMy OGJIMKYy H COCTaBy CXOJ€H C JOMOMUTH3HPOBAaHHBIMH | 
H3BeCTHAKAMM BePXHeH YaCTH Paspe3a H3BECTHAKOBOM TOI CKBaxKHHEI Ho- 
BoceIKH. Takoe aKTHBHOe BLIBETPHBAHHe W3BECTHAKOBOM TOMUH B CKBaxKHHeE 
KOMapHUKH CuIeLyeT, BEPOATHO, OODACHATH OoONee BLICOKHM ee rHMcoMeTpHyec- 
KMM IIOJIO%KCHHEM, a TaKKe OOee BOCTOUHBIM MECTOMOJIOXKEHHEM CKBaKHHBI M10 
CpaBHeHHIO CO CKBaxKHHOH HosocemKu. | . 

[pana H3BeCTHAKOBOH TOJIMM Cc TpHacoM xapakTepu3yetca TakxKe Ha- 
JIMUHeM B MOQOWBe TpHacOBbIX TMH (KOMapHHKH) yrOBaTHIX HW CrlaxKeHHbIX 
OOJIOMKOB Oe0rO BEIBETpeHHOTO JONOMUTA, CBUETEIbCTBYIONIMX O Pa3MBIBE 
H3BeCTHAKOBOM TOJIIH HM MepepbiBe B OCaKOHAaKONJIeHHH Mexky TMepMbIO H 
TpHacom. 
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Bompoc 0 Bo3spacTe OMMCaHHOM MsBeCTHAKOBOM TOMMIM H MOACTMMAOULMX 
ee KOHTJIOMepaTOB pelliaeTCH COCTaBOM BCTPpeueHHOH B HUX (bayHbl, a TakxKe 
MCKJIOYMTEIbHO OOJIbINHM JIMTOJIOTHYeCKHM UX CXOJICTBOM C aHaJIOrHuHbIMH 

; oOpasoBaHuama IlpuOantuku. bowbuiMHcTBo 43 IpHBeeHHBIX BHIIIe cbopM BcTpe- 
"-yaioresi B WexuiTeiHe CepepHoh Tepmanuu, Tloabum u Ipudantuxu (1, 4, *), 
| a HEKOTOpble H3 HUX TaKxKe Ha BocTOKe PyccKkoh mmatdopmpr (°, *). MHTepecuo 
_ OTMETHTH, 4TO Oa3aJIbHBIM KOHTIOMepaT B OCHOBAHHN WeXUITeliHa, AHANOrMUbIM 
BbILNeONHCaHHOMY, IO CTpyKType HM cocTaBy rameK OTMe¥aeTCH UCCuIeqOBaTeIA- 
mu (*, °, °) BO MHornx paspe3ax IIpnoantuku u Tlonpmm (Cecunb, CronumKait, 
_ Kasnuuuurpag, Taypare, IIpenait, Jle6a, Jlemuuckas mypga u Ap.). Ilo coctasy, 
CTpoeHuio H dayHe BbIUeTeKallad KapOOHaTHaA Nauka 9THX paspe30B Takxe 
BeCbMa CXOJHA C BbIMIeOMMCaHHOM H3BECTHAKOBOH TOVIILeH CKBaxKHHBI Hopocelku. 
Bce 9T0 BMectTe B3AaToe JaeT OCHOBAHHe JIA OMpeseneHuA BOspacTa MocwepHelI 
Kak HMKHEeM 4aCcTH WexuITeHHa, OTBeyaloneH, 10 Wau IT. I]. JImenunputa (°), 
| Ka3aHCKOMy sApycy BocToKa Pycckoli muaTdpopMbl. OTOT BHIBO, NOATBeEpxK- 
_ faeTcAH cCXO{CTBOM copamMuHHdepoBok dbayHb! cKBaxuHbI Hopocenku, JIutTBpr 
\(OTKyya aBTopoM ObluIM u3y4eHbI dopamunudepbl Aa cpaBHenus) u 3a- 
* BomKba,! Ipukamea, BamkupcKoro IIpuypanha u Ypaua (8, *). 
). Takum o6pasom, B Bpectckoli BnaquHe UMeloT paclipocTpaHeHne Bep XHellepM- 
' CKHe OTJOXKEHUA, COOTBETCTBYIONIHe HUKHeMy WexuiTeliHy Tepmanuu, onpum 
| 4 [[puoanrukn. Srot akT cBujeTebcTByeT O TOM, 4TO WeXUITelHOBOe Mope, 
_ 3aIMBaBluee BCIO ceBepHy!o Ilombury uw pacipoctpaHaBmeeca 0 «CKudbcKoro 
Basa» (4), 3aXOJMJIO B HUKHEM WexuiTeHHe TakxKe MB Mpemenbt BpectcKoli Bma- 
TMHbI. OHaKO yxKe B CpeTHeM IleXIITeHHe, Kora Hauaslocb COKpallleHve Hu pac- 
TlayeHue IWeXWITeHHOBOrO MOpA Ha OTJeJIbHbIe H30UpOBaHHble OacceHHbI, bpect- 
‘cKaa BilajjuHa, MO-BHAMMOMy, CHOBa IipeBpaTuiacb B cyuly. B 3To xe BpeMaA 
“B Ilompme u JIutTBe JO KOHIa WeXUITeHHa OTKMaMbIBaIMCh JaryHHble ocayKu 
(THICbI, AHTHAPHTbI, KAMeCHHAA COUIb, pexke JONOMUTHI). B HwKHeEM TpHace Mope 
"Ha KOPOTKHH CpOK CHOBa IpOHHKJIO Ha TeppuTOpHio 3anagqHoH uactu Bpecr- 
CKOH BiaMHbI, HA TO YKa3bIBalOT MAJIOMOIIHbI€ OCaTKM JOJIOMMTOBBIX Tecua- 
HUCTBIX TJIMH HAMYHCKOM uM MamaHrcKoit CBUT, MepeKpbIBaIOWMX M3BeCTHA- 
| KOBy!0 TOJIMLY HwKHeTO WexmITeHHa B cKBaxuHax HopocemkH nu KomapHuku 
(°). B nocnenyromee BpeMa, BIJIOTh JO KOHILa cpeqHelt — Hayadla BepXHel IOpbl, 
-TepputTopua BpectcKkol Baqunbl MpescTaBama coOoli HH3MeHHYIO CHMBeWIMpo- 
_BaHHyl0 paBHHHy, Ha KOTOpOM MpOMCXOAHO HHTeHCHBHOe OOPasoBaHHe KaOuIM- 
"HOBOH KOpbI BbIBeTpHBaHua. Mectamu, B Oomlee NOHWKEHHBIX yUaCTKaxX 9TOU 
| PpaBHMHBI, BO3MO%KHO, HaKalWIMBaIHCb He3HAUHTeIbHbIe NO MOULHOCTH KOHTH- 
HeHTAJIbHbIe OcayKu (°). 


; MucrutyT reosoruueckHx HayK Tlocty nso 
Axkajlemun HaykK BCCP 8 VIII 1960 
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rEOMOrHA 


Bb. K. TOPLYEB 


K OBOCHOBAHHIO TPEXYWJIEHHOPO JEJIEHHA 
AKUAPbIJIbCKHX OTJIOWKKEHHM CAPATOBCKOLO 3ABOJDKbA 


(I] pedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 III 1961) 


AxuarbiibcKue oTIOKeHHA CapaTOBCKOrO 3aBOJDKbA, MMeIOULHe MCKJIIOUH- 
TeJIbHO IWIMpoOKoe paciipocTpanenue, MpHBeKaloT K ceOe 3a NMocieqHue TOI 
Bce Ooubuee HM OObIIee BHHMAHHe. OHM CJIOMKEeHbI PaBHbIM OOpa30M PHHaMH | 
HM TeCKaMH, UacTO C OOIbINIMM KOJIMYeCTBOM OOJIOMKOB MW rasIbKH NOpoy pa3suu- | 
Horo Bospacta. [Hub OGsalaioT caMOlH pasHoOoOpa3sHOH OKpacKOH — X*KeJITON, | 
Oemol, CepOli, KOPHUHEBOH, MKeJITOBATO-3eeHOH, KPaCHOBaTO-OypoH, 4epHOH. 
B 60JIbUIMHCTBe Cy4aeB OHM MVIOTHbIC, KUPHbIe Ha OULyMb, HepeAKO C KOMKO- | 
BaToH TekcTypoH. Ilecku cepble, KBapleBble, Pa3HO3ePHUCTHIe. 

JluTONOrH4eCKHH COCTaB AKWATbIIbCKUX OTJOKCHHM YKa3bIBaeT Ha UX OOpPa- | 
30BaHHe 3a CYUeCT Pa3MbIBa MaJIeOreHOBbIX, M@JIOBLIX, IOPCKHX HM MepMCKUX M0- 
poy. O6 STOM CBHJETeMbCTBYIOT TaKKEe MU pe3yIbTAThI PayHUucTHyecKoro U duo- 
pucTuyeckoro aHamH30B. B rivHax HapsAyy C THNHYHOH AA IOpbl M Mesa MHKPO- 
ayHoH BcTpeyaloTcaA CHOPbI MW MblIbWa Maseo3o0lcKoro O6MHKa, HaxXOTAUMecAa 
B TI€peOTIOXHKEHHOM COCTOAHHM, HO HCIbITaBIIHe He3HAUHTeEbHbIM MepeHoc. 

AkuarblIbCKHe MOpOsbl 3aeraioT TpaHcrpeccHBHO, C pe3KHM YIVJIOBbIM He- 
corlacHeM Ha OTJIOXKeHUAX CaMOro pa3IMYHOrO BO3pPacTa OT NameoreHa JO Ma- 
meo30an. MX MOLLHOCTh M3MeHACTCA OT HECKOJIbKUX MeTpoB JO 300 M, yBeuH- 
YMBaACb B M@KKYIOJbHBIX NOHMKCHHAX MW Pe3KO COKPallladcb B CBOOBBIX H 
TIPHCBOJOBLIX YaCTAX COJAHbIX CTpykTyp. Tak, Hampumep, Ha UasbIKHHCKOM | 
MOJHATHH MOULHOCTh ak¥arblia cocTaBaeT Bcero 9 M, Ha CBIPTOBOH paBHHHe — 
40—65 Mm, y cT. O3HHKH—OoKoOuIO 118M, 61u3 O3sHHCKOrO caHWeBOrO pytHHKa— | 
160—170 m, a ycr. Jlempac (npumepHo B 43 KM K 3amafy OT cT. O3HHKH) OHA 
mocturaeT 300 M. 

A. B. Bocrpskos (+), yauTpiBad muTouorMyeckHe OCOGeHHOCTH HM MaJIeOHTO- 
JIOTHYeCKHEe OCTATKH, PaCUJICHHI AKUAPbWIbCKHH Apyc Ha 4eTbIPe TOPH30HTA, 
KOTOPbIe WMeIOT MOL{HOCTH (CHH3Y BBepX), cooTBeTcTBeHHO, O—80; 5—25; 
30—60 u O—15 o. 

Ilo MHeHuIO psa reonoros (7), B ak¥arbIIbCKUX OTJIOKEHUAX CleMyeT pa3- 
JIHYaTb JIMIb TPH TOPH3OHTa: HWKHHH, CpeqHuH u BepxHul. HwxKHHH TOpus0HT 
TIpeMcTaBJIeH CePbIMM KBaPILeBbIMH CpeHeESePHHCTbIMH TecKaMH, KOTOPHIe Te- 
peculavBatoTca C MeCuaHHCTbIMM TIMHaMHM ceporo WBeTa; HX MOMIHOCTb COCTaB- 
aaeT 50—70 M. Bropot ropH30HT COCTOHT H3 TPpeCHOBOAHbIX O3ePHbIX H 6o- | 
JIOTHBIX TWH HW mMeckos, oOOmjeH MoutHOcTbIO B 10—25 m. Tperui ropu30HT 
CJIOKEH CEPbIMH TOHKOCJIOMCTHIMM TvIMHaMH MolHOcTHIO 50—80 m. 

B HacToslee BpeMA CX€Ma TpeX4WeHHOFO JeNeHHA aKuarbia MpHoOperaerT 
Bee 6o0bulee mpu3sHaHne (°). 

OcyulecTBIeHHEIe Hamu” — copmectHo c M. V1. 3anymunoit u VW... Jlo6axo- 
BbIM — MMHepaJIOrHyecKHe HM CIeKTPaIbHOaHAJIMTMYeCKHe HCCMeMOBAHHA KepHO- 
BOrO MaTepHadla CKBaxKMH, NpoOypeHHbIxX B OsvHcKOM palione CapaToBcKoi 
o6u., B Mpegqetax O3unckoro u UadbIKIMHCKOPO COJIAHBIX KYMOJOB, MO3BOJIAIOT 
NOATBEPAMTb TpeXwWIeHHOe eseHWe aKUAPbIIbCKUX OTJIOMKeHHM. 

PesyJIbTaTbl HMMepcHOHHOrO aHamu3a* (Bcero uccmemoBpaHo 33 o6pas3ita) 


* TIpH 9ToM aHaslu3e H~cueqoBaach (ppakuHA C pasMepom actu oT 0,01 go 0,25 mM. 
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WalOT BOSMOXHOCTh UPeMVOKUTb CeMyioulyio CXeMy paculeHeHHA MOpoy ak- 
‘arbiibcKoro Bospacta (Tabu. 1). 

_ jiaa akuarblibcKHX OTMOKeHUH THNWYeH eMHBI 93M OTOBO-OM3HTOBO- 
-MWAPKOHOBO-poroBooOMaHKOBO-CHJIMMaHHTOBLIi ~MMHepaJIbHbIt KOoMMuleKc. Ta- 
wKelad pakuMA OTMMUAeTCA NOBBILNCHHEIM CORep»%KaHHeM sepeH smuJOTa — 
‘“MOu3HTa; UX BCTpeyaeTcA uHOrZa Yo 30—40%, npuuem mo Mepe ABMxKeHUA 
Ta6Oauua 1 


Cxema PacuIeHeHHA MOPOM akuaLblJIbCKOTO BO3pacTa NO JaHHbIM 


a HMMepCHOHHOTO aHasu3a 
. Tllauxa Mo CTb, M M i Manepen peas 
ULHOCTb, HHEPaJIBHbIH KOMIMJICKC rOPpH30HT 
, Bepxnaa 35—38 ONHAOTOBO-LOM3HTOBO-WupKO- | JLosoMuTOBBIIi 
Cpenuaa 65—67 HOBO- POrOBOOOMAHKOBO- Baputosnis 
HwKHaa 50—54 CHAJIMMAHUTOBBIN | Ccbenosniit 


‘lO paspe3sy KOJIMYeECTBO STHX MHHEpPaJIOB B WeOM BO3pacTaeT. 3epHa suyoTa 
‘YH WOU3uTA OecUBeTHbIe WIM CBETIO-3eIeHbIe, YrOBATHIe H TOs YrOBaTble, pexe 
jmomyokatanuble. CojepxKaHve upKoHa uM poroBoli OOMaHKH MpuMepHO oOfuHa- 
‘KOBOe, OHO B CpesHeM paBHo 1—3%, HIlb u3peqKa BO3pacTaa Oo 6—8%. 
‘Lupkou o6pasyer CeciBeTHble, OUeH peTKO posoBEle’ H (puOseTOBLIe 3epHa MIpH3- 
‘MaTHYeCKOH POPMBI, YaCTO C ACHO BbIPaKCHHbIM 30HAJIbHBIM CTpoeHHeM. SepHa 
iporonoii OOMAHKH BBITAHYTHI B OJHOM HallpaBJIeCHHH, MIeOXpoupyioT OT GecriBeT- 
HOrO 0 rps3HO- uM OypoBaTO-3eeHOrO IBeTa, HepeAKO c1a60 XJOPHTM3MpOBaHEl. 
SepeH CHJIHMaHuTa OTMeYaeTCA WO 2—3%, a nHOrZa u No 8%. Onn GeciBeTHEIe, 
i€ XapaKTepHOH CiaHHOCTbIO, MapaseibHOH yIMHeHHtO. 

B akuarblIbCKHX OTMOKCHHAX, KAK STO BHUAHO H3 Tab. |, BbI-eIAIOTCA TPH 
MHHepaJIbHbIX ropH30uHTa. B noposlax Hw KHero, Ha3BaHHOTO C(eHOBLIM, KOp- 
‘PeEIATHBHLIM MHHepasioM aBMseTcH ccbeH. OH 3eCb MpocwexKuUBaeTCA B KOVJIN- 
‘mecTBe Jo 1%, Torfa Kak B 3aerarollluxX BBILMIe OTJOKeHHAX HE BCTpeuaeTca. 
\SepHa cibeva *KesITOBAaTO-Oypble, TEMHbIe, OKPyPiolt WIM HeMpaBMJIbHO-OKpyrsoli 
\opmpl. B merkol dpakuHH oTMeyaeTCA HeCKOJIbKO MOBbINeHHOe comepxKaHHe 
‘KaJIbILHTA. 

B mopogax cpeqHero ropH30HTa Koppesupyiollee 3HaYeHHe IpHHaexKUT 
OapuTy, ero HacuuTbIBaeTCA MHOra Jo 2%. SepHa OeciBeTHble, yrioBaTOH HIM 
MacTuHyaToH dopMp. B serkol Ppakuun HadmOMaeTCH yMeHbIMeHHe MpoOleHT- 
HOTO COJlepxKaHuA arperaTos. 

_ Jina ornoxeunii BepxHero ropv30HTa XapaKTepHO MIpucyTcTBHe B TAxKEeOM 
pakuuu 3epeH Jomomuta (m0 1%), Onn ceporo yBeTa, poMOoBHAHOH uM He- 
MpaBusbuHon dopmpt. B merKou Ppakuuv BHOBb OTMeYaeTCA yBeM4eHHe cosep- 
QKAHMA KPCMHUCTO-PIMHUCTHIX M TIMHMCTEIX arperaToB (oT 80% u Gomee). 

CnekTpaIbHoaHauTM4ecKHe ccieloBaHHa (Bcero u3y4eH 51 oOpas3el) 

MOKa3bIBaloT, 4YTO B aKUALbIbCKHX Noposax HanOoee paciipocTpaHeHHbIMu 
BJIEMeCHTAMH ABJIAIOTCA KaJIbUMit (OH MpucyTcTByeT B KoMYecTBe OT 0,001 % 
4 Oonee), MapraHer u HaTpuit (0,001—0,1%), TuTaH (Goee 0,05%) u crponnnit 
(0,0005—0,05%). Oru uccneqoBaHuA TakxKe NOATBeEPKLalOT BOSMOMKHOCTh pac- 
WJICHCHUA AKUAPLILCKOTO APyca Ha Tpu MauKu. B oOTMOKeHHAX HMAKHEH NaykKH 
4eT MEM M HUKesIA, HO 3aTO OTMe¥aeTCH HECKOJIbKO MOBbILMeHHOe cOsepxKaHHe 
Kanbuua (10 1% mu Gomee) u cTpoHuHaA (go 0,05%). B mopogax cpeqHelt nauku 
IpucytctByerT Mefb (n0 0,0005—0,003%); KanbuuaA 3fecb Maso (He Oovlee 
),05%) u neT HuKena. B otTmomwKeHHAX BepXHeli MauKH MMeeTCA HUKeIb (10 
),005%); oHM xapakTepusyioTca, NO cpaBHeHMIO C 3aJleratollMMu HMKe MOpo- 
(aMu, MOBBINIeHHBIM cofepxKaHuem HaTpua (70 0,01—0,05%) nu Kanbuua (f0 
1%). : 
_ Takum o6pa30M, Ba pa3IHUHBIX MeTOJa aHaslu3a — HMMepCHOHHBIM 
MeKTPaAbHbIli — MpuBOAAT Hac K OHOMy HM TOMy xe BbIBOLy. IlosTomy Ha 
OBPEMeCHHOM YypOBHe HaWIHX SHAHUM MpeycTaBAAeTca Goulee MpaBUJIbHbIM TPex- 
WIeHHOe, a He yeTbIpexueHHoe JeeHHe AKUAPbIbCKOrO sApyca. 
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B 3aKsOveHHe HeIb3A He OTMETHTb, YTO B BepXHeli MauKe aKYArbIIbCKUX 
nopox, CapaToscKoro SaBouKbxA, TO JaHHbIM CI€KTPaJIbHOrO aHasIMsa, BCTpe- 
yaroTcad Mapranell, KoOaJIbT H HUKeb. Ilo cpeqenuaM aBtopa craTau uM. O. Jlo- 
6anopa (1961 r.) B cKBaxuHe Ne 27, 3an0%KeHHOK B 4,5 KM K BIOB orc. Capeub- 
‘eBKU Ha riyOuHax 16,3—17,2 M B MecuaHukKe, MapraHel, OOHapyxKeH B KOJM- 
yecTBe cBbiue 0,5%. OH CompoBomaeTcaA 3}ecb HUKeIeM HM KOOaibTOM. Huxe,. 
Ha rayOunax 27—31,4 M BHOBb OTMeYaIOTCA CJIOH, OOoOralljeHHble MapraHileM. 
B cxpaxuHe Ne 7, npo6ypeHHon 61u3 O3MHCKOrO CaHWeBOrO pyHUKa Ha ry- 
6OuHax jo 37 M, MapraHel duKcupyeTca B KosMUecTBe JO 0,05%. To xe camoe 
HaG@woaeTcs B CKBaxkUHe No 13, 3anoxKeHHOH B 1,5 KM 3anagquee c. [lepen1w6 
(Ha rutyOuHe 50 mM), a TakxKe B CKBaxKHHe Ne 2 (O3nHcKHM Kynlom), rye B OOpas- 
we c riy6uHbt 22 M O6HapyxKeHbI MapraHell HW KOOaIbT (NOcMeqHUH OTMedaeTCA 
B HCKJIOUNTeIbHO OombIIOM KOmMUecTBe: 0,1%). 

OTH UM Apyrue MyHKTLI MOryT CTaTb OTIPaBHbIMH Tp MOMCKOBEIX paooTax, 
CBA3AHHBIX C BbIACHeHHEM BOMPOCa O MeTAJIJIOHOCHOCTH AKYATBIJIbCKNX OTIOXKe- 
Hun CapaTosBcKoro 3aBouDKbs. 


CapaToBcCKHH TocyapCTBeHHbI] yHUBepCuTeT Tlocrynuao 
um. H. T. Uepxpmmesckoro 5 III 1961 


UMTMPOBAHHAA JIATEPATYPA 


1A. B. Boctpsaxkos, Yu. 3am. CapaTosBck. roc. yHHB., 46, B. reom., 147 (1955). 
27A.B. Boctpaxos, H. B. Mu3svu0B uw gp., JAH, 105, Ne 1p 1449-(19boee 
3T, HW. Kapmumuua, JAH, 136, Ne 1, 169 (1961). 
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Hornagse Akagemun wayr CCCP 
1961. Tom 139, Ni 4 


TEOJIOrHA 


E. ©. KYKOBCKUM 


OCOBEHHOCTH MHHEPAJIOOBPA3SOBAHHS B KOPE 
BbIBETPHBAHHWA OCHOBHbIX HW YJIBTPAOCHOBHbIX 
MOPOX YKPAMHCKOLPO KPHCTAJIJIANECKOrO MACCHBA 


: (ITpedcmaeneno axademuxom H. M. Cmpaxosoim 1 IIT 1961) 


a 
} OcHopubie u ybTpaccHoBuble nmopoxbl Ha YKpawHCKOM. KpucTasmM4YeCKOM 
) MaccuBe pacipocTpaHeHbl WIMpoKO uM JeTalbHo omucanpl HW. C. Yceuxo (’). 
' Ilourm nlopcemecTHO Ha HHX pa3BHTa MOU[HaA KOpa BbIBeTPHBaHUA, KOTOpas OT- 
BevrcTeyer JMUIb Ha IIPHMOMHATHIX yUaCTKaX KPHCTaJJIMYeCKUX MOpon, rye ona 
_ NOJHOCTHIO WIM YaCTHUHO CMbITa. Bo3pacT KOpbI BbIBeETPHBAHUA He ABJIA€TCA OKOH- 
" uaTesIbHO YCTAHOBJICHHbIM, HO H3BeCTHO, 4TO B OOJIbINMHCTBe cJITy¥aeB OHA 
TIOKpbiBaeTCa OTJOXKCHHAMM OyyaKcKOrO WH KMeBCKOrO ApycoB, HU, TaKHM 
00pa30M, KOHell ee OOpa3s0BaHuA MOxKeT ObITb OTHECCH K HW KHEMY TlaJleo- 
 meHy. 
- Ilo coctapy u reoormuecKoMy CTpOeHHIO KOpa BBIBeETPHBaHHA OCHOBHBIX 
UM YJIbTPaocHOBHEIX Nopoy YKpauHbl UMeeT OOJIbIIOe CXOJCTBO C KOPOM BBIBETPH- 
BaHHd TaKUX xe Nopog Ha Ypaue (*). Tak, B Npoduse BLIBEeTPHBAaHHA MACCHBHBIX 
| Tlopog (Kak H Ha Ypaue) UMerOT MECTO Be 30HBI: NepexoHag, JeKalllad Ha c1a60 
_ M3MCHEHHBIX HCXOJHbIX NOposax, H 30Ha KOHEYHEIX NPOLYKTOB BbIBeETPHBaHHA; 
-B Tpodusle BLIBETPHBAHUA PaCCIaHWOBaHHBIX HOpOl MepexosHad 30Ha B OOJIb- 
IIMHCTBe CiyuaeB oTCyTcTByeT (?~°), H Ha Je3HHTerpHpoBaHHOH Mopose ‘pa3sBu- 
‘BaloTcA KOHEUHBIe MPOAYKTbI BLIBETPHBaHHA. 

B kope BbIBeTpHBaHHA OCHOBHBIX MOpoy, HaMOoulee pasBUTBIX B CpeHeM 
' IIpuguenposre B npegenax Cakcarano-Murysenkoro CHHKAMHOpHA HB paliioHe 
|p. BasapuykK u MpescTaBseHHBIX rlaBHbIM OOpa30M am@udouutTamu ('), amdu6do- 
_JIbI. OOBIMHO 3aMelLaIOTCA MOHTMOPHJIJIOHHTOM, JIMOO HelocpeACTBeHHO, J1M60 
“4epe3 cTayuio rugpoxmoputa (°). II[pH 3sTOM HauaJbHble 9STalbl U3MeHeHHA 
| poroBoli O6MaHKH B TVIMHMCTbIe MMHepaJIbl CO CTPyKTYPHbIM MOTHBOM (2 : 1) 
-wau (2: 1:1) o6HapyxuBaloT CKPbITOKPHCTaJIM¥ueCcKHH XapakTep oO6pas3o- 
| Banu. 

OmHako Ha YkpawHe uMeeT MecTO HM Apyrok Xo H3MeHeHHH amcuOovoB, 
_XOTH OH HaOsIOJasICA He HeMocpesCTBeHHO B KOpe BbIBeETPHBaHHA KPHCTaJVIN- 
“yecKUX MOpO, a B HWXKHEMHOIEHOBBIX PIMHaX, 3asleratoullMx BOJIM3H MaCCMBOB 
OCHOBHEIX Nopoy. B onucaHHbIX HaMM MaJIbIrOPCKMTOBbIX iMHax u3 UepKac- 
“CKOrO MecTOpoxeHua GeHTOHUTA (*) HaOIOLaIHCb PeJIMKTbI POTOBOOOMAHKOBBIX 
“3€PeH, HMOMHOCTHIO 3aMELLeHHbIX TaJILITOPCKHTOM, HMECIOWLMM, KaK W3BeCTHO, 
“Wenouewnyio cTpyKTypy, Mosoduy1o ampudonoBoi. Sameulenve sTO MIpoucxo- 
“JMO B WeNOUHOH OOcTaHOBKe, HM H3MeHeHHe aM*vOoa OrpaHH4HOCb JIMILb 
“ero Jlucneprauneli. U3mepeHHble HAMM KOHCTAHTbI 9/IEMeHTapHOH syelKM po- 
BroBoH oOMauHku (°): a, = 9,92; 6, = 18,37; cy = 5,35; B = 105° —B 00- 
eM aHaJIOrHUHbI H3MepeHHbIM 110 eOaerpaMMe NapaMeTpaM syeHKM Ta JIbI- 
‘ropexuta us UepKacckoro MecTopoxKeHHA: ay = 12,8; by = 18,0; cy = 
Paop2nne = 93°. 
> Tlnarnoxna3pi amdu6omuToR 3aMellalorcs THApOcMOaMU MW KaOJMHHTOM, 
TIPHueM B OJHOM U3 Mpoduselt BEIBeTpHBaHUA amMpuOomUTa u3 BpicokonoIbcKoro 
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6OKCHTOBOFO MeCTOPOXKTeHNA, KOTOPbI UMes OOJbUIMe KOJMYECTBA OIMTOKIa3a, 
epexoHad 30Ha Oblsla HOYTH NOHOCTbIO ruApocmogucToH (°), Tak KaK M aM- 
(pu6o B STOM CyYae 3aMelLaICA FHAPOCMIOMMCTLIM MUHEpasOM, KpOMe Tuj{po- 
CIO, B MepexoJHO 30He MIpHCYTCTBOBAJI HM KaOJIMHUT, ABHO 3aMelIaBIIMH Mma- 
rHokKsa3. 

B am@u6ouuTax, WMeIOULHX OOJIbIIMe KOIMUeCTBA XJIOpHTa, oOpasoBaBile- 
roca MO poroBoii OOMaHKe IIpH TMAPOTepMaJIbHBIX Mpoweccax, HaOsOMaeTcA 
B IIpomecce BbIBeTpHBAaHHA YaCTHUHOe 3aMelleHHe POroBOl OOMAaHKH XJIOpHTOM, 
HO COBEPIIeHHO CBOeOOpasHbIM B OTMMYHeE OT FHAPOTepMabHOrO: OOpasyoTcA 
MeIKHe YeLIyHKH C OUeHb CAObIM MJIEOXPOH3MOM HM JByIIpesOMMeHHeM HM 3a-| 
MeTHBIM HECOBepIIeHCTBOM CTPYKTYPbl, XOTA AMpakUMOHHbIe KapTHHbI TAaKUX 
XJIOPHTOB ObIIH JOCTaTOUHO HACHTHYHBIMA KapTHHAaM OT OOBIMHbIX XJIOPHTOB 
H YOBJI€TBOPUTeEbHO HHTePIpeTHPOBaNCh B OOLIYHOM XJOPUTOBOM ycTaHoBKe. 
OHOBpeMeHHO 3]eCb 4YaCTb KPHCTAaJJIOB POrOBOH OOMAHKM 3aMelllaeTCH MOHT- 
MopusJIoHuTOM. Ilo ruypoTepMasIbHOMy M THIepreHHOMy XOpuTaM B cpeqHe 
yaCTH MepexOMHOM 30HbI, KaK MOKA@3bIBalOT MHOrHe PeHTTeHOrpaMMbl MH TepMO- 
rpaMMbl, OOpasyeTcA THApOXMOpHT, TepAIOMMH yNopaqoveHve B MexKMaKeT-) 
HOH OpycHTOBOH NocTpolike OularovapA 3aMeleHuIo ee BOOM; 3aTeM FHApOXJIO- 
PHT MepexXOAHT B MOHTMOPHJIJIOHHT. | 

[lepexoyuaa 30Ha MOKpbIBaeTCH 3OHOM MeCTpOUBeTHOrO KaOMHa, OKpallieH- 
HOrO B Gypbii H KpacHOo-OypbI BeT C pasMMUHbIMM OTTeHKamu. MonTMopHssio-' 
HHT Cpa3y MW MOJHOCTbIO 3aMellaeTCA KaOJIMHMTOM; FHAPOCMOLbI MposOMKAarIoT 
COXpaHATbCA elle HeKOTOpoe BpeMA B 30HE TecTpouBeTHOrO KaowHHa (11), a 
3aTEM TakxKe MlepeXOAAT B KaOJMHUT. KaoJIHH B BepXHeH YaCTH COep KUT pa3- 
JIMUHBIE KOJIMYeCTBA CBOOOAHOTO TIMHO3eMa, JerKO OOHapyKuBaemMoro XHMUH- 
YeCKUMH aHasIH3aMU WH peHTTeHOrpaMMaMH, a HHOra MW B WiMax. OObIHO OH 
MIpefcTaBeH Tu—paprusiMTOM, pexe OemuHToM. MxtencuBHaad oKpacka 
KaOJIHHa 4aCTO MCKJIIOUaIa BO3MOXKHOCTb BHJeTb HeMocpeycTBeHHOe 3aMe- 
IleHHe KaKoro-HO0 MUHepada THAPOOKHCbIO aJIIOMHHHA, HO Pe€HTTeHOTpaMMBl 
Beerda B 9TOM CJIyYae OHOZ3HAYHO MOKA3bIBaJIM COBMeCTHOe HaxOxKeHHe 
B OAHOH HW TOH xe GpakKUMH MMHepama cCBOOOAHOTO TIHHO3eMa C KaOJIN- 
HUTOM. 

Ha yJIbTpaccHOBHBIX Noposax MepexoHaA 30HAa CJIOMKeHA B OCHOBHOM HOH- 
TPOHHTOM. STMM MMHepaJIOM 3aMelalOTCA AHTHFOPHT, XPH380THJI, YaCTHYHO 
xulopuT. AmcvOOJIbI B 3HAUHTEIbHbIX KOJIMYCCTBAX 3aMelLalOTCA HOHTPOHHTOM 
H MOHTMOPHJIJIOHHTOM, a XJIOPUTHI DxKeddpepH3sHTOM HU, 3aTeM, THAPOXJOPUTOM. | 
Vntepecuoli oco6eHHOCTbIO U3MCHEHUA XJIOPHTOB, MMeIOIIeli MeCTO Cpequ yuIbTpa-. 
Oa3suTOB paliona p. BasaBayK, ABJAeTCA 3aMelleHve UX TrHApocmoON. Ta: 
OcOGeHHOCTh HaGslOJaacb MU Cpe BHIBeETPHBaIOlNxca Nopox BepxosieBcKo- 
CypcxoH u UeptommpikcKol MarHuTHBIX aHOMasuH. Ilo xnoputy B mpomecce 
BbIBETPHBaHHA Pa3BUBaIOTCA APKO HHTepdepHpyroulHe yellyHKH C 3aMeTHBIM 
OypoBaTbIM TlyleoxpoH3MoM. MecTaMH 3aMeCTHBIUMe XJIOpHT THApocosE oG6- 
pasyloT BeepooOpasHble HW BepMHKyNOOOpasHble arperaTbl, culerKa BCIYyYHBAIO- 
miMecH lIpH Harpesanuun. CrpykTypa 3THX TrHApocmo_ B OOMleM cxogHAa Cc 6u0- 
THTOBOK MU aeT PeHTTeHOrpaMMbI C APKOH MHTepdepenHet B mpefenax 
10—11 kX. B ognolkt u3 ckBaxKuH, Mpo6ypeHHbIX B pationec. Tomakopku J[Hen- 
POMeTPOBCKON OG., CpeMH 3aMeLaIOMIUX XJIOPUT THAPOCMOANCTHIX O6pa3s0Ba-. 
HUM OOHAPyXKeHLI YNOPATOYUeHHbIe CMEWIAHHOCJONCTEIe CPpOCTKU, B KOTOPbIX 
ObIIO YCTAHOBJIEHO TepecmaMvBaHue wepes Kable Ba Maketa (2: 1) ofHoro 
makeTa XJOpvTa c KaowHHUTOBOH (1: 1) erpyKtTypol (7). Sto odpa30BanHHne 
ABIACTCA CBUJCTEIbCTBOM 3aMeICHUA XJOPUTa rHApocOL0N Mp OMHOBpeMeH- 
HO TviyOOKMX H3MeHeHHAX McXOZHOrO xuopuTa. I]pumMepHo nogobuble o6paso- 
BaHuad OTMeyauch MW. MW. Pun36yprom uv A. I]. Huxutunon (1%), Ho xmopuToBEit 
KOMIIOHEHT MMH OTMeYaJICH Cc OObINHOH cTpyKTypoH (2:1: 1). ~ 

XJIOPHTOBbIe NOpozbl, OOpasoBaHHble Ha KOHTAKTAaX MKWI M WaeK cepmeHTH- 
HHTOB C KHCJIbIMA Mopoyamu (ocobdeHHO B palione p. BasgaBayK), B mpomecce 
BHIBETPUBaHHA 3aMelllaioTca W2KedPpepH3uTaMHU, a aMdvOoJIbI B TAKUX NOposax 3a- 
MelLaloTCA OOIbINeH YaCTbIO HOHTPOHUTOM. : ; 
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 PaccaHoBaHHbie NOpopbl OOLIYHO HE MMEIOT NePeXOMHBIX 30H HM MOKPbIBAa- 
-HOTCA MOILHBIM CJIO€CM Me€CTPOUBETHOFO KaO/IMHA WH OXpamu. Takasa 3aKOHO- 

Me€PHOCTb NOBCeMECTHA, HM B STUX CyYaAX aM*HOOMLI MU XJOPUTbI cpasy 3ame- 
WawoTcA KaOJIMHHTOM UJI TaJlJlyas3uTOM C HHTCHCHBHBIM BBbIJeeHHeM reTHTA. 

‘TambK o6naqaeT OoubWOH ycTOliuMBOcTbIO K MpoueccaM BbIBeTpHBAaHUA. 
SHAYHTeJIbHO MeHbINeH yCTOMYMBOCTLIO OTMMYAeTCH OUOTHT, KOTOPHIii B Tlepe- 
XOMHOH 30HE OObINHO 3aMellaeTCH TuJ[poOHOTHTOM, BeCbMa HaNOMMHAIOULuM 
_ BEPMHKYJIHT, HO OTJIHYHBIM OT HErO MO CTpyKType: B HeM NepecanBarloTcs 6ec- 
_Tlopsmouno naKetpr 14 u 10 A, oraero SJIEMeCHTapHan AYeHKA e€FO HECKOJIbKO 
| H38MeHUMBA Np HarpeBaHHu M Ha PeHTTeHOrpaMMe (pPuKCHpyeTcA ApKad MHTED- 
“depentiua B mpefenax 11—13 KX 6e3 Apyrux oco6eHHO 3aMeTHBIX 6a3HCHBIX 
_MakKcuMyMoB. TvppoOnoTHT, B OTNHUHe OT Apyrux MUHeEpaoB NepexogHoli 
30HBI, MpOMOMKAeT COXPAHATLCA B 30HE NECTPOUBETHOFO KaOJIMHAa WM MOUTH MOWI- 
HOCTbIO 3aMElllaeTCH KAOJMHUMTOM B BepXHel wacTH 30HbI. B OHOM U3 CKBAKUH, 
TipoOypenubix B cepnenTuHuTax Tlo6yxba, Hamu HaGsmofanocb HeOObIMHOe 
" gaMelleHHe OvoTuTa KepomuTom. Ilo-cBoemy xapakTepy no6yxcKui Kepo- 
| JIMT MHOrMM Hallomunaey, ypabcKuli a-KepomuT (14), HO OH Oomee OKPHCTaIH- 
> 30BaH HW B OJHOMEPHOM aHasuse OTpaxeHHh (00/) AOBOMbHO YOBeETBOPUTeEAbHO 
\) ObII MCIbITaH MpoCoH co CTpyKTypol, MoOZOGHOH XNOpUTOBOM, HO 6e3 ompexe- 
» JIeHHOFO NopsyKa (MO200HO OOMeCHHEIM KaTHOHAM) pacnowOxwKeHHON Mexkyly MaKke~ 
Tamyv (2:1) Mg(OH)e2, wacTu4uHO 3amemleHHOH Bool. 

Kopa BbIBeTpHBaHHA KHCJIBIX TNOpOk JeTaibHO He UCccMeMOBanacb, HO 

“OOUMe PaHHbIC NOSBOJIAIOT 3aKJIIOUNTb, YTO 9TH MOPOAbl KAOMMHUSHPOBAINCb 
" HenocpefcTBeHHO, 6e3 NepexoZHbIx cTaquli OOpasoBanua TuApocO_ No narvo- 
_ Klagam, a eCJIM OHH HMeJIM MECTO, TO ABJIAUHCb MpOAyKTaMH JambHehueli 
“ruypatauuu cio, (B NosaBrstoulem GoubuMHcTBe OnoTHTa). CBeTmEIe 
\ KaOJIMHbI OObIMHO HE NOKPbIBAaIOTCA COKCHTOBBIMU OCpasOBaHUsAMH, a CMeHSIOTCH 
_ TuiMHaMH. 
é Iloutu moBceMecTHO BepXHAA YaCTb NMeCTPOUBETHOFO KaOMMHA cOepxKUT 
 OcrbMve WIM. MeHbIIHe KONMYeCTBA CBOCOJHOTO TIMHO3e€Ma H 3aTeEM pe3KO 
_ CMeHSAe€TCH GOKCHTOBLIM HIM GOKCUTOBHHbIM MviactomM. Muorga (ocoGeHHO Ha 
» BricokonombcKom MecTopoxyeHuu (1°)) HaGuloqamuch NocTeneHHble Nepexojbl 
' KaowuHa B OoKcuT. Hakonwenue rIMHO3CMa MOXKHO OOBACHHTH JasbHehINMM pa3- 
| pylleHveM KaOuMHUTa B Mpomecce BLIBeETpHBaHHA Cc OOpas0BaHHemM ruOGcuTa 
“au (pexe) Gemuta u SiOz-KomMNOHeHTOB (B OOMleM CJIy4ae HeOMpeeeHHEIX). 
| Takue 3aMemleHHa OOHapyxKeHbI HAMM BO BTOPHYHOM KaowHHe Hosoceauukoro 
| MecTopoxeHHa (1°) uw HaOmojaNcb B WsIMdax. 

'  AnasorvgHbie 3aMelleHua TakxKe HaObsoganucb E.C. apr B MepeMBITOM lep- 
" BHYHOM KaOvIuHe Ha KOpe BLIBETPUBAHUA KUCJIBIX NOpod nox Tomek Hopocesmy- 
Koro BTOPpH4HOrO KaosuHAa. OHaKO HMeIWT MeCTO OOpas0BaHHA FHApaprusuta 
“HenlocpeficTBeHHO mo amcduGoam (*°) H_XsOpHTam (°), TakxKe HaOvIOMaB- 
Uimeca B wvMdax. 

_ Hamme muenne o 3aMmemleHHuv KaOJIMHUTAa TuApapruaiutom (1°) cBozuTcA K 
IpW3HaHHIO pellalolleli POM pa3spyWIMTeIbHOrO JeHCTBHA Ha KaOMMHUT Opra- 
HMYECKUX KHCIOT HU, MO-BUAUMOMY, OakTepHli pH COBMECTHOM HaXO*KJeHHH UX 
B COBEpIeHHO CBexKEM OCaKe WIM MpH OOpadoTKe BepxHe YacTH KaOJIMHOBOK 
30HbI. BosMoxHO, YTO STOT Mpolecc yCKOpAeTCA MPUCYTCTBHeEM FHAPOOKUCJIOB 
ejle3a B yCIOBHAX TelIOrO WH BsaxKHOFO KJIMMATA. 
| Pesxkoe yBeuueHve cofepxKaHuad R2Os B OOKCHTOBLIX OOpa3s0BaHvAx, NMOKPEI- 
'BalOWlUX MecTPOIUBeTHBI KaOJIMH, NO CpaBHeHUIO C ero COZepxKaHHeM B CaMOM 
“Kaouune (uTO UMeeT MeCTO MOUTH NOBCIOLY, Te OH PasBHT), He MOET OOb- 
“ACHATbCA MOBCEMECTHLIM paclipOcTpaHeHHeM HWXHETO YPOBHA TPYHTOBbIX BOL, 
‘Tak KaK JIOKaJIbHbIMi ero XapakTep ABMAeTCA JOMMHHPYIOULEM. 

Takum o6pa3s0m, Hapsyy Cc paspylwieHHeM MMHepasOB MCXOJHEIX MOpod, 
alolNX ONpeseneHHy!0, a MHOTa MH OCHOBHY! AOsIO cBOCOAHOTO FIMHOsEMA, 
HayvTesbHasd (a MeCTaMM M TlaBHas) YaCTb CO MOET OOPasOBbIBATECA 3a CUeT 
A3PYUICHHA KaOJIMHUTA C MOCesyIoulLHM NepeoTsOweHHeM in situ Ha CKMOHAX 
elpeccnii B Bue SOKCHTOBEIX ocayKoB (*). OTM ABa OOcTOATeNbCTBa Bcerja 
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JIOJDKHbI TpWHUMaTbCA BO BHUMaHHe IIpu PpaccCMOTpeHHH MUHepaJOTHH HM XH- 
MH3Ma BepxHHx yacTeu KOPbl BbIBeETPHBAHHA HU WOKPbIBAarOULHx ee O6OKCHTOBBIX 
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CKHe HCCJI€AOBAaHHA MpOLyKTOB BbIBeETPHBaHHA amuOoNHTOB ora YKpavHHCKorO KpHCTaJH4e- 
ckoro maccupa, J[ucceptamua, Kuescknit yHupepcutet, 1956. iE Ly Key’ xo Se eee 
Martep. K copem. MexkiyHapogxH. KomuccuH no rainHam, M39. AH CCCP, 1960.4 B. II. Ana- 
uHpbeB,E. Tl. Ky kospcekuit, San. Beecow3H. MH. o6m., 85, B. 2 (1956). *@ E. T. K y- 
KOBCKHH, Mun. cOopH. Jibposcx. reow. o6m., Ne 15 (1961). #3 UW. WH. Puus6ypr, 
A. I. Huxutuna, Coopx. Kopa spperpHpanua, ps. 2 (1956). 4 HW. A. Py kaBu mt 
HUKOBa, COopH. Kopa BprBeTpHBaHHsa, B. 2 (1956). 1 Bn K yk 08 CK ae eeoalie 
Kuescxoro org. Bcecoro3u. mun. o6my., Ne 1 (1961). 4* 10. B. Bacc, Jloxa. na 2 ceccuu mo 
pa3sMell. TolesH. HCK. H MporHosH. KapTam, Kuers, 1960. 17M. K. Mapaceaua, Kpa- 
CHO3eMHbIC H MoO_g0NNCTEIe MouBb! Tpy3snu, Maxapagse—Anaceyuu, 1949. 
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oraagn Akagemun nayr CCCP 
1964. Tom 139, Ne 4 


CEOJOTHS 


iO. I}. HEMPOUHOB 


MOLULHOCTb OCAAKOB KOTJIOBHHbI APABHMCKOFO MOPA 
(ITpedcmaeaexo akademuxom A. JI. Suuuncim 380 III 1961) 


B Kone 1960 r. Bo Bpema 33-ro pelica 9kcnequmMOHHOrO cyqHa «BuTA3b» 
JM MIpOBeWeHbI celicMuyecKHe paOoTbI Me€TOJOM OTPaxKeHHEIX BOTH B ApaBnii- 
OM KoTMOBMHe MHAuiicKoro OKeaHa Cc ebIO H3yYYeHNA MOMLHOCTH H CTpoeHus 
HHBIX OTJIOMKeHHH. 

\ WUccneqosanua npoBpoyuuch c MOMOUIbIO MbesocelicmorpatHoOli KOCEI, KOTC- 
(Pax WIMpOKO MpuMenaetca B NocAeqHHe rogEI Muctutytom oKeanosorun (', 2). 
'B paOoTax ucnomb30Banacb Koca JaMHo 500 M; paccTOAHHe MexKy celcMo- 
Me€MHUKaMH Op paBHo 100 Mm; rayOuHa Norpy2xeHHA MpHeMHHKOB — OKOJO 
M. Bsppipaiucb 3apsaybl TpoTHia Becom 4 Kr Ha rayOnHe 1,2 m. Peructpanua 
eeicmorpamM Beslacb Ha ocHMorpade IIOB-14 uepes ycumutenu c MaKCUMyMOM 
(MacTOTHOH XapakTepucTuKu Ha 30 ru. 

Cxema pacnouioxKeHHd MyHKTOB perucTpallun mpuBemena Ha puc. 1; Tam xe 
Ka3aHbl OCHOBHBIe H300aTHI, B8ATHIe M3 MopcKkoro atuaca (1950 r.). Bcero 6p110 
IMOHEHO 23 celicMuyecKHX cTaHuHH. Ha OoubuIMHCTBe CTaHIHH B palione uc- 
eleqoBaHui HO ApaBulicKO KOTJOBMHLI pOBHOe CO CaObIM MOJbeMOM Ha Cce- 
(Bep. JIumb Ha tore H BOCTOKe OHO OCJIO%KHEHO NOABOAHbIMA MOHATHAMU, CBA- 
SaHHEIMI c Apapulicko-Mugulickum xpe6tom, ManpyqnscKkumu wu JlakkaquBCKHMu 
(ocTpopamu (crannuH NoNe 1, 7, 14, 15, 17, 23). 

_ Ha celicmorpamMax BbIJeAIOTCA BOJIHbI, OTPaxKeHHbIe OT [Ha MOPA.H OT 


Tio 3HayveHuAM KOS*PUNMeEHTOB OTPaxKeHHA HM MJIOTHOCTH OCAaKOB (MOTHOCTH 
PeAeAIMCb B KOJIOHKAX JOHHBIX OTJIOKCHHH, B3ATLIX TPYHTOBLIMH TpyOKaMn) 
IMUCIANUCh CKOPOCTH IIpOMOJbHbIX celicMH4YeCKUX BOH B Ocagkax. YUHTHI- 
A uacTOTy perucTpupyeMbIX KONeOaHHH, 9TH CKOPOCTH CylefyeT OTHECTH K 
pxueit uactu (50—100 m) ocagounoro clos. S3HaueHHA CKOPOCTeHt H3MeHAIOTCA 
JA pasHEx crannuit oT 1500 yo 2300 M/cek.; HaMMeHbINMe CKOpocTH NMosyyueHbi 
8 IOrO-BOCTOUHOM uacTH KOTJOBHHEI (craHunu NeNe 20, 21, 22). 

_ XapaxktepHoi oco6eHHocThI0 GobUIMHCTBAa CelCMM4eCKUX 3alluceli ABI ACTCH 
HaM4ve HHTCEHCUBHOTO OTPaxKeHHA OT PpaHHIbl pasyela, pacioOKeHHOK HWKe 
Ha Mops. AMMIMTyJa 9THX BOJIH CpaBHHMa C aMIWIMTYLON BOMH, OTPaxkKeHHbIX 
OT Ha, a HHOFa axe MpeBbitaeT ee. YkKasaHHOe OTParkeHve XOPOO koppeiH- 
pyeTca 10 JMHaMMyeCKUM HM KHHEMATHYECKHM IIpH3HakaM OT CTaHIMH K CTaHIMH, 
OcOGeHHO B CeBeEPHO MOJIOBMHE KOTJIOBHHBI. OHO OTCYTCTBYeT JIMIb Ha CTaH- 
tuax NoNe 3, 15, 16 u 23. Ilo ceticmorpamMam ObIIM ONpeeseHbl PIyOMHbI 3ase- 
|Panua onopHoro oTpaxkarollero ropu30HTa H MOCTpoeHa KapTa MOUIHOCTeH OCa- 
KOB, pacioloxKeHHEIX BbIe sTOTO ropusonTa (puc. 1). Ipx Berncuenuu ray- 
(OuH UCHOMD30BaOCb OCpeHeHHOe 3HaYeHHe CKOPOCTH B OCanKax v = 2,0 KM/ceK. 
Ha puc. 2 npuBegen celicmuuecKHl paspes OT CTAaHIMH Ne 8 qo crannuu Ne 14. 
BulHO, 4TO MOMIHOCTb OCaKOB BBIMIe ONOpHOrO OTPaxalolero TOpH30HTa 
ToctenlenHo yMenbmmaetca c cesepa Ha tor oT 2,5 go 0,5 km. Hanmenpurne 
(MomjHocTH (Menee 0,5 KM) IpHypoueHbI K 10%KHOM, CaMOH IyOOKOBOAHOH, 
‘gactu ApaBulicKoOl KOTJIOBHHBI. : 
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IIpumenspmiuiica Mero, HccueLOBaHHit He NO3BONMeT ONpeeTb, C,KaKUMH 
TOpoaMH CBA3AH ONOPHEI OTPaxKaroulMi TopH3soHT. MoxKHO BbICKa3aTb JIHMUIb 
CHENYIOUNE TpeMNONO*KeHHA, OCHOBAHHBIe Ha aHasIM3e CeMCMOrpaMM. 


~ 
eS a 
©) See 5000. 
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Puc. 1, Cxema pacnojomkeHHa celicMH4ecKHX CTaHLHi 

HW KapTa MOULHOCTeH MaJIOyIWIOTHEHHEIX OcayKoB Apa- 

BHHCKOM KOTJOBHHBI. a — celiCMHueCKHe CTAHIHH, 

6 — u306aTbl (B MeTpax), 6 —JIMHHM PpaBHbIX MOLIHO- 
cTeli ocayKoB (B KHJIOMeTpax) 


HbIX TOPO B ryOOKOBOAHbIX BMaMHaxX MoKasaHa B padote 9. Tamuuptona (*) 
TakuM 06pas0M, ONOpHbIt OTParkalollMi TOPH3OHT, MO KOTOPOMy TMocTpoeHé 
KapTa MOULHOCTeli OCAMKOB, BEpOATHO, HE ABJIAeCTCH OMHOPOAHbIM Ha BCeH Uc 
| 


18 de if 


Puc. 2. Celicmuyeckult paspes ot cranuuu Ne 8 no crannuu Ne 14. 
a — HOMepa CTaHWMi, 6-— ONOpHBI oTpaxKatoulHii ropHs0uT. Coor- 
HOMCHHe BEPTHKAIbHOrO WH TOPH30HTasbHOro macuiTados | ; 56 


CleqOBaHHOK TeppuTopuu. B To »%xe Bpe€MA 9Ta KapTa HECOMHEHHO OTparKael 
pactipewemeHve MOMLHOCTeli MaJIOYIJIOTHEHHBIX OCAKOB HM JaeT BO3MO%KHOCTE 
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Ha cranuuax NoNeo 4, 5, 8,9 
u 10 0 onopHoro oTpaxKeHuA 
perHcTpHpyloTcA § HeCKOJIbKO 
(oT 4 go 10) cpaBHuTebHO cua- 
ObIX OTPaXKCHHBIX BOJIH OT IIpo- 
M@X*KYTOUHBIX TpaHul, pasjleta. 
Tlocu1e onopHoro OTpaxkeHHaA Ha 
9TUX CTAHIMAX OOJIbIIe HE BBI- 
TesHeTCH peryJAPHbIX OTpa- 
?KCHHBIX BOJIH. MuTeHcuBHoe 
OTpaxkeHhe 3/\eCb CBA3AHO, I10- 
BUJIMMOMY, C KpOBIeH KpNcTad- 
Jumueckoro (pyHaMeHTa, BBIILE 
KOTOpOrO 3asleraeT cma6O pac- 
WIeHeHHaA TeCYaHO-rvIMHMCTasA 
ocayouHan TOV. 

Ha octabHbix cCTaHIHAx 
HaOwowaeTcH WHaA KapTHuHa. 
Tam locuie HHTCHCHBHOrO oOnop- 
HOTO OTpayKeHuA peructTpupy- 
roTca euye 1—2 oTpaxeHHbIXx 
BOJIHbI OT HHKee*KalllNX TOpHU- 
3OHTOB, KOPpeJIALMA KOTOPBIX 
OT CTaHI[HH K CTAHILHH, K CO- 
2KaJICHHIO, 3aTPyHeHa 43-34 
HCKaKalowleroO BJIMAHHA BepX- 
HeH peskoH rpaHuubl. Muten- 
CHBHOe OTpayxKeHHe Ha 9STHX 
CTAHIMMAX CBA3AHO,  cCKOpee 
Beero, Cc rpaHHueH pa3syena 
MeK AY HeYIIOTHCHHBIMH Ocal: 
KaMH H IWIOTHBIMM JIMTHMILM- 
POBaHHbIMH OcayKaMu (HalIpH: 
Mep, H3BeCTHAKaMh). Peastbuaa 
BO3MOXKHOCTh OOPas0BaHHA T10- 
JOOHOTO pOfa IVJIOTHBIX OCaOU- 


10 g 8 


CyAHTb O xofe MporeccoB ocaKoHakoneHua B ApaBHlickoH KOTAOBHHe. Oc- 
HOBHBIC MACCHI OCaOUHOFO MaTepHasa OYeBHAHO NOCTyNasH B KOTAOBHHY C ce- 
Bepa H ceBepO-BOCcTOKa. YBeMHYCHHE MOL[HOCTH HeYyIJIOTHCHHBIX OCaKOB Ha 
craniun Ne 20 mo cpaBHenuio co cranyuamu NeNo 18, 19 u 21 cBuyetenbeTByer 
0 TOM, 4TO AONOMHUTebHOe NOCTyMeHHe OCaOUHOrO MaTepHasa, 1O-BHAMMOMy, 
TIpoucxoAHNo yepes N pon Mex Ay ManbauBcKuMhH u JlakkKaqHBCKHMH OCTpOBaMH. 
IIpupeyeHHad KapTa, KOHedHO, HyKaeTcA B JabHeHmel eTauzanny 
M YTOUHeEHHU, OCOGeHHO B 3allaqHOH uaCcTH, Pe CTAHIMU pacOJIOKeHbI OYeHb 
PeAKo, HW Ha wore, Tye u3-3a HEPpOBHOCTeH pewbecba MOXHO ORKULaTh OOMbIUIX 
kKomeOaHul MomHOcTH OcayKoB. Heo6xonuMbI Tak>Ke 6oulee TOUHBIE onpexeleHua 
KOPOCTeH MpOxomweHHA CeHCMMYECKHX ‘BOJIH B OocayKax. BecbMa BepoaTuHo, 
WTO B C€BEPHOM YaCTH KOTJOBNHBI, Pe MOMLHOCTh OCaZKOB BeNUKa, CpeqHAA 
“CKOPOCTb 3THX BOJIH B HUX OOVIbINe (H3-3a BO3PaCTaHHA CKOPOCTH Cc rayOuHON), 
HEM IIPHHATO IPH NOCTpOeHHH KaPTbI, a CMeEMOBATeIbHO, HeECKOMbKO OoJIbILE 
OyAYT W ryOMHBI ONOpHoro OTpaxalollero ropusoHTa. J]ia onpesesweHua Tuna 
MOpO, C KOTOPLIMH CBA3AHbI HHTCHCHBHbIC OTPaxKeHHA, HAO MpoBecTH MocTa- 
OUHO JeTabHbIe paOOTbl MeTOJOM MpesIOMJICHHBIX BOJH. 


Muerutyt oKeaHOJIOrHHt HocrynHuio 
AxkajlemHH Hayk CCCP 26 III 1961 


ILMTHPOBAHHAS JIMTEPATYPA 


3Be- 


iO. Tl; Henpouwnos, M. © Muxuo, JAH, 137, Ne 5 (1961). 2 C. UH. 
Hka miiel= 


pes, B.M. Kopnauu,l. Bb. Yauumes, JAH, 185, Ne6 (1960). 3 E. 
ton, Bull. Geol. Soc. Am., 70, Ne 11 (1959). 
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Jloxaann Aragemuun nayxr CCCP 
1961. Tom 139, Nb 1 


PEOJOPHA 


E. A. HWIABAEBA 


K METPOrPA®O-MHHEPAJIOFHYUECKOW XAPAKTEPHCTHKE 
MAJIEOTEHOBbIX OTJIO)KEHMM KYUIKHHCKOTO PAHOHA 
TYPKMEHHH 
(I1pedcmaeaeno akademuxom H. M. Cmpaxoeoim 13 IIT 1961) 


I]pu KoMMmeKCHOM W3y4eHMM KepHa CKBaxKMH 1Oro-BOcTOKa TypKMeHHH, KO-— 
TOpoe MIpoBomUTcH B cospyxecTBe c YupaBseHHeM FeOJOrHH M OXpaHbl HEP © 
mpu Copete Munuctpop TypKkMCCP, oco6o0e BHMMaHHe ObIIO yemeHO HaMH | 
ckBaxkuHe Ne 29 (B 7 km or r. Kymiku), MpoOypeHHOH c MOUTH MOJIHbIM OT- © 
6opoM KepHa HM Mporieque Becb MameoreH OOmeH MOL{HOCTHIO 968 M. 

Jia WameoreHoBbIxX OTMOKeHUM KywikuHckoro palona, rye opranMyueckue 
OCTATKH U4pesBbIYaHHO peKH HW MOXOH COXpaHHOCTH, JIMTOJIOrO-MMHepaJOrH- 
yeckue HCCeOBaHHA MpHMoOperaroT oco6o BaxkHOe 8HaueHHe. M3BecTHbIe paOoTh 
pala aBTOpOB MO HCCeOBaHHIO MaseOreHOBbIX OTMOAKCHUU yKa3aHHOro pal- 
ona ('~*) mocBAIeHbl! TIaBHbIM OOpa3s0M U38Y4eHHIO OpraHHyecKUX OCTATKOB 
HW cO3aHuio cTpaTurpaduyeckux cxem. JIMTOOrO-MMHepamormuecKoh XapaKTe- 
PHCTHKOHW 9THX OTMOXKeHUM CMelMastbHO HHUKTO He 3aHMMAaJICA. 

Hactosmland cCTaTbA MOCBAIaeTCH HEKOTOPbIM pe3yJIbTaTaM MeTporpao-— 
MHHepasIOrHyecKUX HCCJIeOBaHHH OTJIOMKeHHM paspesa CKBaxKHHbI Ne 29, mpo- 
BCCHHBIX ABTOPOM C IeJbIO BbIABICHHA KOPPeIATHBHLIX IIPH3HAKOB CTpaTH- 
rpadvueckux Nospasyesenuu MaseoreHa 3TOrO palioua. 

MccaeqoBaHuto ObLIM MOABeprHyTbl Bce JIMTOJOrMYeCKHe THMbI NOpoOs, B TOM 
YHCIe H LWAPOKO pasBUuTble 34eCb PIMHbI. M3yyenue cocTaBa MoceqHAX MpOBO- 
JWH0Cb TpH MOMOMIM KOMMJIeKCa H3BeECTHbIX MeTOJIOB: ONTHYeCKOrO, XHMMUeC- 
KOFO, PeHTTeHOCTPyKTypHOrO, TepMHYeCKOrO, 3eEKTPOHHOMMKPOCKONHYeCKOrO 
M MeTOMa OKpalinBaHusa OpraHHyecKHMH KpacHTeaAMu. 

Yka3aHHble UCCeCAOBAHHA MO3BONHIM OXAPaKTePH3OBaTb MOJIHbIM BeLLecT- 
BeHHbIM COCTaB MOpO, Ha OCHOBaHHH KOTOPOTO MOXKHO CielaTb cmelyroulNe 
BbIBOJIDI. F 

1. B maneoreHopomM paspe3se cKBaxUHbI No 29 yerkKo BbIJeNMIOTCA UIeCTb 
JIMTOJIOPHYCCKUX KOMIMMIeKCOB (puc. 1), Kaji M3 KOTOPbIX XapakTepu3yeTca 
ONpeWeeCHHbIMA THMAMM MOpO HW CBOHCTBEHHbIMM HM aCCOMMalWAMM TAxKe- 
JIbIX, JICTKUX H TIMHACTHIX MHHEpamoB. ConocTaBleHHe OCO6eHHOCTeH COCTaBa 
pa3JIM4HbIX KOMIWI€KCOB faHoO B Ta6u. |. 

2. Hanwuve pyKOBOMAMINX MMHepamormueckHX aCcOMMalult A Kaxoro 
KOMIJI€KCa MOpOf BLIABUTaeT HX KAK MHHEPaJOPHYeCKHe KOPPeAATHBHI IA JHTO- 
cTpaTurpapuyeckux comocTaBleHu MaleoreHa 9Toro paliona. IIpeqctaBaaet 
MHTepec, YTO HapAy C MHHEpadamu MecuaHo-aleBpUTOBOH dpakUMH B KauyecTB 
KOPP@JATHBOB MOFYyT ObITh HCMOMb3OBAHbI H TIMHUCTbIe MHHepasibl. 

3. Paspes mMameoreHoBbIX OTJOHKeHH U3yYYeHHOH CKBaxKMHLI NaseoHTOO 
rH¥eCKH He OXapakTepM30BaH (MOXaA COXpaHHOCTb PayHbl). OqHaKO M0 MeTpo- 
rpado-MuHepaioru4yecKUM T1OKa3aTeIAM M lO cBOeMy cTpaTurpaduuecKoMy 
MOJIOKCHHIO BbICCHHBI€ KOMIVJICKCbI MOFYyT ObITb YCJIOBHO CuMocTaBJeH 
C MaMeCOHTOMOrM4eCKM YCTAHOBJICHHBIMH JIA 10ro-BOcTOKa TypKMeHMM cTpaTH 
rpapvyeckuMA Nospa3syqeneHuaMn. 

OTH CONOCTABICHHA B COOTBETCTBHH C OOIeENPHHATOM cTpaTurpadHuyecko 
cxeMOH, HpefiowKenHoH O. C. Banospim (4) u JonomHeHHol B. MW. Conyusi 
("), MpuBegeHE! B Ta6a. 1 H Ha puc. |. 
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4. B oOpasopaHHM OTOXKeHHH TMasleoreHa W3y4eHHOrO pa3spesa OouIbUlAa A 
POuIb NPHHAMIexKHT HEOMHOKPATHO MOBTOPAIONLeHCA 3/eCb BYKAHHYeCKOH NeA- 
TebHOCTH. Hanoouee pannas appy3sHBHas ayKka (1-4) (pHKCHPOBaHHas HaMu BIep - 
Bele, IpHypoyeHa K Hayasy PopMHpoBaHuA NOpoy III KomnuieKca (mpeqnooxKu- 
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Puc. 1. Jlutonoro-munepanoruyeckad KosonKa cKBaxKuHI Ne 29, / — rauubl mecuano-alespH- 
TuCTBIe; 2 — necuaHHK; 3 — aneBponuT; 4 — aeppouuT rannucTbtit; 5 — uspecTHAK; 6 — u3- 
BECTHAK I@CYaHO-aJIeBPHTOBLIH; 7 — H3BECTHAK OOJIHTOBbIM; 8 — M3BeCTHAK OpraHOreHHblH; 
9 — Ronomut; 10 — rpapenut, Kouriomepat; 1/1 — tydorenusle nopogp; 12 — Tydpt poroso- 
O6MaHKOBO-IIMpOKCeHoBoro aHyesuta; 13 — nepeotioxennble Ty. TawHpt: a — MOHTMOpHJ- 
JIOHHTOBAA, 6 — PHPOCMO_NCTat, 6 — MaJIbITOPCKHT-MOHTMOPHJIMOHHTOBaA, 2@ — TH{pocuio- 
AUCTO-MOHTMOPHJVIOHUTOBaA, O — KaOJIMHHT-rHApocMoqucTad 


Te@JIbHO HM3bI alaHCKHX COeB) MH MpecTaBsena TOuMeH ByIKaHMYeCKOro Nena, 
mMoutHocTb10 104M. IIpoxykToM NoxBOLHOrO pa3sMO*RKeHuA ITO TOMULM ABMAIOTCA 
MOHTMOPHJJIOHHTOBbIe PIMHbI, COXPAHHBUIMe THMHYHYIO PeIMKTOBY!IO CTPyKTy- 
py Menma WM MpMecb OOJIOMKOB NHpoKNacTHuecKoro MaTepHasa. Cyrenbl cue- 
WytouleH MarMaTH4ecKOH Nauku (:PHKCHPyIOTCA B MeCYaHO-H3BECTKOBHIX Mopoax 
IV komnuekca (MO-BUMMOMy cTpaTurpaduueckuli anamor miopcadera) B Bue 
MHOPOUNCIeCHHBIX TJIOXO OTCOPTHPOBaHHbIX OGJIOMKOB IwarvoKIa30Boro aHje- 
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yo 


Ta6Onuta 2 


Cxema conocTaBJeHHA BY JIKAHHYECKHX pas NaJIeOreHa tOro-BOCTOKAa TypkKmenun MO JaHHbIM 
PpaSHbIX AaBTOPOB 


BynkaHHueckaa Nauka \ 
Orpen, 
MO ROT Ae I Caou Caura 2. Oren) O. GC. Ba-} B. HW. Conyu ee | 
0 3 JIOB (4) (7) | adde- 
Ba 
OtinaHaveckaan 
HamakcapceKkaa = Se eee 
Bepxunti Axap -YeuiMuH- 
3011 }TypkectancKue EpotwaucKaav cKan 4-g | 
ee } 
Bayxpi3sckaa UakMakuH- { 
cKaa { 
| K yllkKHHCKaa . 
| Hanmopcaderckaa|———_________| Kyikuuc- | KymxuncKxaa 3-a | 
Orcas uiame Il UakmMakauHcKaa aed 
Amaticwue ‘i 4 
S0leH Wopcaherckan I Gaxmak IMHCKaa 2-5 
{lomniopcadercKkaa | 4-3 4 
< 
HuxHuit ; i 
301eH Cysakckue | 


3HTa CO CTeKJOBaTOH OCHOBHOH Mmaccok. B Bpumenexamjem, V, KOMMuIeKce 
nopog (Mpeynosaraemasd Hammopcaderckas cBuTa) OTMeyaeTCa 3-4 adbdby3uBHaT 
auKa, MpeAcTaBsleHHad TakxKe OOMOMKAaMH TarvoKsa30B0ro aHesuta. Shdpy- 
3MBHBIM MaTepHasl B Topoyax 9TOrTO KoMmMeKca coctaBaaeT oT 10 go 40%. 
Hakonen, TydamMu poroBoo6MaHKOBO-MMpOKCeHOBOrO aHesuTa MpeycTaBsena 


\4-a ByJIKanwuecKaad auka. OTHMH TydaMH cJIOKeH HanOoee NOo3qHHH m0 


BO3pacTy KOMIMJIeKC MOpoy paspe3a, OTHOCHMbIN HAMM K TYPKeCTaHCKUM CJIOAM. 
Ilocnequaa casa BY KaHH3Ma, Cys NO HaMM4MIO B TOJIILe AHJe3HTOBBIX TY- 


' MOB MpocmoeB MepeoTORKeHHHIX TyYPoB (MecYaHHKOB, aJleBPOMHTOB HW TIMHHC- 


ThIX AJIEBPOMHTOB IMPOKpucTasiMuecKOrO cocTaBa), He Oba HelpepbIBHOH. 
ByskaHwyeckad JexATeIbHOCTb B 3TOT MepHOd TpoeKpaTHO ocMaGeBasa, UYTOOBI 
yepes OMpeyeseHHble IpOMexKYTKH BPpeCMeHH BO3OOHOBHTLCA BHOBb. B mepHoypl 
3aTHIIbA M3BEPxKeHHH yxXe CPOPMUPOBABIIHECH TOMA TyYPOB MOABeprasHCb 
pasMbIBy H MepeoTO*KeHHIO. 

MoxHO mpeynomoxwKuTb, YTO BEIqeTeHHBIe B. M1. Comyupim (*) B TypKecTaH- 
CKMX COAX TPH 9dcdpy3vBHble NWauKH CHHXPOHHbI STOMY TpOeKpaTHOMY H3/INA- 


 HMIO aHJe3HTOBOM MarMbl OAHOH HM TOM xe ByKaHMUeCKOM (asbl. 


ConocTaBJleHHe BbIABJICHHBIX B pa3pe3se CKBaxKHHbI Ne 29 ByKaHHYeCKIX 


laueK C M3BeCTHBIMH B JHTepatype addy3HBHbIMH TpOABJIeCHHAMH B Tlaleorene 


toro-BocToKka TypKMeHHH CXeMaTHUeCKH IIpHBOJMTCA B TaOs. 2. 


OTH BBIBOJbI, MOCTPOeHHbIe MO JaHHbIM NOAPOOHbIX HMCCMeAOBaHHH paspesa 
OJHOH CKBaKHHBI, TpeOyloT JabHeHUIMX NOATBepARTeCHHN Ha paspesax CKBaKMi 
CMEXKHBIX paHOHOB. 


Bcecor3Hbli Hay4HO-HCCJIeqOBaTeJIbCKHH Tlocrynnaio 
reosoropasBeHOuHbI He*TAHOM WHCTHTYT 24 IT 1961 


HWMTHPOBAHHASA JIMNTEPATYPA 


Seileractues cas, JLAH, 68, No 4, 753 (9575 — 2 Hey Biacunes- 
cxas, A.B. Cugzopeuxko, Mss. Typxm. dua. AH CCCP, Ne 3 (1950), 311. M. Ba- 
cunespckud, VHss. In. reon.-pass. ynp., 40, Ne 3 (1930), *40.C. Baaos, JAH, 
B2Ne 71946). «© A.B. Jlauos, YFeonorua CCCP, 22, Typxm@CRy al, M., 1957, 
erp. 227. °B.H. Orues, Tp. Bcecowsu. reor.-pa3B. oOpequneHHa”, B. 266 (1932). 7 B. V1. C o- 
ay, JAH, 121, Ne 4 (1958). 
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Jloxnann AkafemMun HAYR CGCe 
1961. Ton 139, Nod 


MHHEPAJOLHA 


B. A. 3ABEJIMH 


O KPHCTAJIJIMUECKOM CTPYKTYPE KPEMHE3EMA OTIAJIOB 
WW JIKOCCATHTA 


([1pedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 III 1961) 


Bompoc 0 KpHcTaJJIM4ecKHX (OPpMaX KpeMHe3eMa B Pa3JIMUHbIX THMAaX OMad- 
cojlepxKalllux MOpOl MpekcTaBAeT HECOMHEHHBIM HHTepec. B TOM HM MHOM Mepe 
cTeleHb KPHCTAaJJIH3alHH Olasta HW ero KpHcTamwIMyecKad POPMa JOJMKHBI OTpPa- 
*%KATb Mpowecc Mepexoqa OT MepBHYHO aMOpdHOrTO KpeMHe3sema K HaHOosee 
9HepreTHYeCKH YCTOMYHBOH pH HH3KUX TeMUepaTypax KpHCTaMIMYeCKOH CTpyK- 
Type a4-KBapia. B To xe BpeMA CTpOeHHe KpeMHesema OlIpeseAeT MHOME Baxk- 
Hble (bH3MKO-XHMHYeCKHe HU PU3HKO-MeXaHHUeCKHe CBOHCTBA KPCMHUCTHIX NOpod. 

AHadv3 MMeIOILMXCH B JIMTepaType aHHbIX lO KpHCTaIMYeCKHM (OpMaM 
KpeMHe3eMa B pa3JIMUHbIX TuNax OMascofqepxamiux mopon (*~'*) HaBoyuT Ha 
MBICJIb, UTO BO BCEX JTHX CYYAAX Mbl HMeeM MeO Cc OMHOH OOMeH MOAMUKA- 
uHeH KpemHesema. Ilo JaHHbIM psa aBTopos (*~*), OMasbl, JHOCCATHT, PHasMTbI 
H OMANOBbIi OasHc ONaCORepKalulUX NOPOA CaMbIX Pa3JIHYHbIX PaHOHOB UMeIOT 
ROBOILHO OH3KHeE TMOTHOCTD (2,00—2,3) u noKasaTemb mpenomienua (1,43— 
1,47). Munepanoro-netporpacduyeckoe M3y4eHHe MO3BO.IAeT BO MHOPHX caryyanx 
OTHOCHTb HX K OJHOMY MapareHeTuyeckoMy psxy omaswa — moccatuTa (’, §). 
OyHako Ha OCHOBaHHH peHTreHorpadwyecKHxX HCCIeLOBaHHH pxya aBTOpOB 
KeaeTCA BbHIBO O HaIHYHH B OllaaxX pa3IM4HbIX COpM KPHCTaJIMYeCKOrO 
Kpemuesema: f-KpucTo6amutTa u o-KBapia (°, 1°), a-TpHgumuta (11), a-KpHcTo- 
6amuta (178). 

Jia MpoBepKuH mpeqnouowKenHA OG OOM{HOCTH KPHCTasIMYeCKOH (OpMbI 
KpeMHe3eMa B Nopoyjax MapareneTH4yecKOro pAqa ONasa — JOCCaTHTa HU yTOUHe- 
HHA KpHcTasmorpadpuyeckow NpHpOsbl 3TOH POpMb! Obla MpoBeseHa HAaCcTOAMLAA 
padora. McceqoBaHHA MpOBOAWIHCb MeTOaMH peHTreHorpaduyeckoro, I1eK- 
TpoHOrpaduyeckoro HW TepMorpaduyeckoro aHaM3a U H3yyeHHA HHpakpacublx 
CHeKTpOB MpomycKaHusa B OOsacTH 2—24 vw. MccnegoBaHnio Opbsi0 NOJBeprHyTo 
Oonee 30 OO6pasnoB ONaNOB M OMaICOepxHKalUX NOpO pasHUHbIX palioHoB*. 
KpaTKaad XapakTepucTuka psa O6pasiloB, YMOMHHaeMbIX B HacTOslel cTaTbe, 
nipnBpeyzena B Ta6n. |. 


atOred Tae 


N 

o6p. XapaktTepuctuKa oOpas3iya Mectouaxox feHHe 

4 Baaropogqunii onaa Mexcuka, Zimpan 

2 | Braropozmpit onan Yexocnopakua, Cserwenitza 

3 | Onan lOxuplt Ypaa (Kopa BbIBeTpHBaHHA) 

4 | Jlepessuuctpi onas CapaTosckas om. 

3 Telisepur Ucnanyus, Reikianies 

6 | Onoxa cepas CrammurpaycKan o6u., c. Kamen- 
HEI Sip 

7 | UepHas onoka Capatos, Jibicaa ropa 

8 | Tpenen GOeupii [pysuuckaa CCP, c. Kucatu6u 

9 | Tpenen Oenpiit Moruues-lloyonbckuh, Bunnniukas 
oO. 

10 | Duanur Waltsch, Bboremua 

44 | Duaanr lOxuprt Ypas (Kopa BbIBeTpHBaHH SF) 


= ; 
O6pasupi Obi1H MonyueHbt B Munepanornueckom my3ee AH CCCP u ua Kagegpe MHHepa- 
JiorHH H neTporpapun CapatTosckoro yuupepcuterta. 
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Pentrenorpaduyeckne HcceqoBaHHA MpOBOAMIMCh MeTOOM MopouiKa Ha 
yeraHoBkax YPC-7UK-1 u YPC-55. Jia Oonpuiel TOuHOCTH HM OOILLHOCTH H3Me- 
peHHH c Kaxkoro OOpasa, Kak paBHsO, NOMyyanuch Be PeHTTeHOrpaMMbl Ha 
(PUIbTPOBAHHBIX H3JYYCHHAX MeMHOTO HW *KeMesHOrO aHTHKATOJOB. Cbemka IIpo- 
BOJWaCb Kak C BpallleHHeM OOpa3il0oB, Tak H 6e3 Hero. 

Mceneqopanua moKasaiu, 4To MHOrHe OOpasubl OOHapyxKUBaloT icKppITO- 
KpucTajMuecKoe CTpoeHHe OmamoBoro Gasca. B To xe BPeMaA HeKOTOpBIe 
Olaropoguble onabt (OOpasen Ne 2), Bce ruanuter (NeNe 10, 11), HeEKOTOPbIe 
Tpenembt (Ne 8) H AHaTOMUTHI He Jan Ha peHTreHorpaMMax peskux jMdbpak- 
MWHOHHBIX JIMHHM, T. €. OKa3aJIMCb peHTreHoamopdHbiMu. Ilo oOuemy xapakTepy 
pacceAHHA PCHTPeHOBCKHX Jy4eli, BeEMYMHAM MEXKIVIOCKOCTHBIX paccTOsHHii, 
PactipeeNeHHIO MHTCHCHBHOCTEH MMHMM PeHTTeHOrpaMMbl OG6pasloB CKpbITO- 
*KPHCTAMIM4YeCKUX OMaCOMepxaMINX MOPOA BeCbMa CXOZHbI MExKY coboli u 
HaMOMHHAawT G-KpHcTOOaIHT (Tab. 2). 


Tao a mua 62 


» = O6p. No 1 | O6p. Ne4 | O6p. No5 | O6p. Ne7 | Obp. NY Jlioccatur * Silky | 
5 Ly 
y 2 | d/n If d/n if d/n d/n Hf d/n I d/n i d/n I 
, 1 — |—|5,18 | 4 = 
2 4,28 8} 4,29 7) = wk = 
* 3) 4,00 10|/4,07 |10/4,06 {10 |4,40 |10 |4,04 |10 |4,04 | Apx.| 4,03 10 
4 aon Dilkogous ol Orly 9 — Be o2nat Omlos 3 13,33 | ApK a £3 
5 -— _ — Pry 13) 6 
6 sae — — 2,84 a 
o7 2,478 8/ 2,486] 8/2,485) 8|2,49 | 8 |2;484] 7 |2,48 | Spx. | '2,484 8 
8 -- —| — |— | — 2,464 4 
9 “= —| — j—-]|] — — |2,33 — = _ 
10 3 aa meena i 2G 4 — 12,25 _ — — 
11 2,102 PaO ee | Dede 2) Vea08 Pda eae PAO) 2 — Dbl 2 5 
42 2,043 Pe OA) 2,080) eo — |2,024] 2 = = DeOny 5 
13 — —| - — 4,924 6 
A4 — —}| — 1,867 6 
15 Se COON ae — }1,8412} 14 — |— |1,82 — — a 
16 Nera 2 
17 — ~- — a — NF PAS 4 
418 -- —{ — j—; — | — — |— 4,687 6 
AY —| — -— 4,630 2 
20 AOA, POLO Ola te Oe OA eon Otone Sali oe — 4,608 6 
21 — — |— 4597 4 
m2 == —| — 4,567 4 
23 — =a) deo 2 SS 4528 bf — |— — — 4,530 6 
24 — — j—}| — I— — |— aa — _- 4,492 6 
38) 1,435 Sidecole Q4,439 1 3 (4,438), .2 (4,430) 2a 433 — = 
26 — |= = a — {— — j— —- — 4,428 5 
27 — — — {|—}| — }— — |— — |— — — At 7 4 
28 - — j—}] — J— — — 4,395 4 
29 1,360 PME Soca ae soos Ide obde) Ande soO e738 apr At363 5 
30 — aa) SS — — |j— _ — jot! 5 
34 — =|) SS — |— — |— — — 1295 if 
A hak Se Ok Sy Re aaa Be aged ee all a = 4,278 1-5 
3) 1,245 Ae OU Tee 2) (A DAS MAS | 19243)) — — = = 
B4 — ete) | pay — |— — — abner 4 
35 1,190 Blea ht Oat een LOG eA id LOA == | = — = 
86 — —]1,177| 2 AC ASS 4 


* Tilo qaHHDbIM (7). 


Hapafy c AMHuAMM KpyNHOLHCHepcHoro, a HHOrAa HM BbICOKOAMCMepcHorO 
}o6pasen No 4) kpapua (HHH NoNe 4, 15, 23, 29), ocTanbHble MHMM Mpencras- 
‘@ioT cOOOM MHHHMM Ollasa, MpeTepleBuieroO KpHCTasM4ecKOe NepepoxeHHe. 
(aK culeqyer U3 cpaBHeHua Cc pe3yibTaTaMH psa apropos (*~*, *), JIMHHH, 
‘| D0TBeTCTByIOULHe TAKUM 2Ke MeXKIVIOCKOCTHBIM PaCCTOAHUAM, HaOsiOjaloTCA Ha 
eex oflaicoyepxKallux Moposax CKpbITOKpHcTasaMueckoro cTpoeHHa. bonee 
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TOTO, MpOBeACHHbIM HAMM TiC aHHbIM pa6otpl (7) pacueT BeJIM4YHH MeKIVJIOCKOCI- 
HbIX pacCTOAHHH JOCCATHTa WaeT MpakTHYeCKH COBNaaloulMe C MpebIyULMMA 
BeNMMMHI (TAG. 2). ITO NOATBEp*RMaeT, YTO MOCCATHT ABJIACTCH KaK Obl Tpo- 
JYKTOM KPHCTasIMYeCKOrO MepepoOxkeHHA Oana, a CaMM OMaJbl HapAy C 
aMOpHBIM KP€MHe3€MOM COJepKaT CKPHITOKPHCTAMWIMYCCKHH JUOCCAaTHT. B cay- 
yaax PyOOKOrO KpHCTasMMYeCKOrO MepepOxKeHHA HW SHAYMTETbHEIX PasMepoB 
KPHCTaJWIM4YeCKUX YYacTKoB (MopAyKa 10-4 cm) "pH paccMoTpeHuH MOA MAKPOCKo- 
TOM HaOmOqaeTCH OTHYecKad aHM30TpoMuA onanosB (°, *); TakOH cyualt MBI 
HaGmoaeM, B wacTHOcTH, Ha OOpasye Ne 4. | 

JnekTponorpaduyeckue HCCeOBAHUA TakxKe NMOATBEPARAaoT CiupaBeyn-— 
BocTh WapareHeTH¥ecKorO paCCMOTpeHHA Ollala HM JOCCATHTa H OONIHOCTE 
KPHCTAWIMYeCKOM PeleTKH JIA PaSTMYHbIX THNOB OMasCOMepHRaMlHX MOpON. 
Vutepecuo, uTo peHTreHoOaMOpdHble ONaJbI, rva- 
JIMTbI, 2 TAKX2KE HW HCKYCCTBCHHO MOJyuaeMBle CH- 
JIMKaresH JaioT KapTHHY pacceAHHA 9IEKTPOHOB, 
OUeEHb CXONHYIO C OOpasilaMH CKPbITOKPHCTadIH- 
yeCKHX OMasoB (puc. 1). OqHaKO pa3Mepbl KpH- 
CTaJIMYeCKHX OOpasoBaHHH (3apOsbIeH) sm0C-— 
caTHTa B 93THX CJIy¥aiX OYCHb MaJIbI (MOpsyKa © 
10-7 cm), BcsleqcTBHe Yero BIOMHE YETKHX JIM 
HM Ha peHTTeHOrpaMMax HM 9JIeEKTPOHOrpaMMax — 
yKa3aHHble OOpasubl He awT. 3a cueT MeHBUIeli © 
JWIMHbI BOJIHbI H3yYeHuA WH:ppaKWMOHHHIe JIH-— 
HHH Ha 9QJIEKTPOHOrpaMMa¥Y 3@Me€THO CYyKeHbI 
10 CpaBHeHHIO C peHTreHOrpaMMaMKH. 

TaKHM O0pa30M, MO%KHO CYHTATb, YTO Npo-_ 
IecC CAMOMPOH3BOJIbHOTO KPHCTaJJIHYeCKOrO Ne- 
PepOxKeHHA ABIAeTCA OOUIHM IIA BCeX onaa- 
cojlepxKalllHX Topo; B 9TOM Tpowecce Bce OHH 

LR S © Phere ease MpOXOMAT CTauio CKPbITOKPHCTaMMYeCKOTO | 
Puc. 1. Muxpodotomerpnueckue Ue caer 8 | 
Epunuoe ones mponorpanie. t= ro KacaeTCH KpHCTaIMyecKOH pellieTKH 
HCKYCCTBeHHOFO a-Kpuctobamuta, ITOH MOpMbl KpeMHeseMa, TO OTOMKeCTBEHHE | 
2—onana Ne 3, 3—onoxn ee C pelmleTKOH a-KpucTo6anutTa (1~*), Kak yxe 

Ne 6, 4 —ruannta Ne 11 yKa3bipaocb Hama paHee (!*), BPA JH BO3- 

MOxXKHO. PeHTreHorpaMMbl HM 9JIEKTPOHOrpaMMEt | 
MCCe€MOBaHHbIX TOpo, He OOHAPyXUBAIOT MHOFHX JIMHHU, BECbMa XapaKTepHbIxX 
M JOCTaTOYHO HHTCHCHBHBIX y a-KpucToOamuta (uMHuH NoNo 5, 6, 8, 13, 14, 17,) 
18 HT. 1.), BTO Ke BpeMa NOABAIOTCA YapakTepHble JIMHHM, He HaGsHORaroulHecs | 
y tlocmeqHero (NeNe 10, 25, 33). MUndpakpacupie cnekTpbI onasoBbIxX nMopoj| 
TAKMKE OTIMYAIOTCA OT CIEKTPOB G-KPHCTOGaMHTAa, B YACTHOCTH He HaOojaeTcA 
XapaKTepHCTHYHON JIA MocdeqHero MowochI Normomjenun y 16 p. Cnenuduy- 
HBIM JIA TepMOrpaMM KPHCTOOaIHTa ABJIAeTCA TepMHYeCKHH s*peKT mpeBpa-} 
WleHHA o- B B-MoquduKaluI0, HaOmOqaempIii npu 180—270°. IIpu Beet npexu-} 
3MOHHOCTH MNPOBOJIMBINMXCH HAMM HCCMeOBaHHH, B JOCCATHTCOJepxKaUulHX | 
MOpOWax S9TOT spPekT OOHApyxeH He Obl, B TO BPeMA Kak TIpH HamHGHH 5% | 
@-KpHCTOOaINTa B HCKYCCTBEHHO MpHrOTOBJeHHON cMecH ScpbeKT ACHO (buKcH-| 
poBaca. 

Henb3a He OTMeTHTb HCKJUOUHTebHO MHTepecHoli aHalorMu KpHCTasAH-| 
yeCKOH (OpMbI KpeMHe3eMa onasoB c B-KpucTcOanuTom. Kak noKka3aqM pac- 
yeTbI (110 O6pasijam NoNe 5,9), orpaxkaresbHble pecbsleKCbI pexTreHorpaMM Jiocca- 
THTCOMEPKalUX MOPOA (IMHHM KBapla WCKJIOUAIHCb) HHLMIMpyloTca B KyON-| 
YeCKOH CHHTOHMH, MpHueM TeMH xKe HHeKCAMM OTPaxKalOUIHY pelleTOK, Kak} 
MH HanOolee MHTeHCHBHBIe pedeKkch P-KpucTo6anmuta. Ognako nocTosHHas) 
pemerku ad = 7,05 A ormnuna ot a = 7,16 A B-KpucTo6anuta, YTO H BBISbI 
BaeT Pa3IHYNA B HaOOPe Me*KMIOCKOCTHBIX paccTOAHHit. | 

TakuM 06pa30M, Ha OCHOBaHUM HpOBeeHHEIX HCCMeOBAHHii MOXKHO CUMTAT, 
4TO offal B Mpolecce KpucTammMyeckoro NepepoweHuA MpOXOMUT MeTAacTa-} 
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OWJIbHy!O KPHCTaIMueCKyIO (OpMy (JOCCaTHT), HeCKOAbKO OTAMYHYIO OT 
M3BeECTHBIX KPHCTaJIMYeCKHX MOZMPHKAaINH KpeMHesema. 

B saksioueHHe aBTOP CYHTaeT CBOHM IPHATHbIM JOJTOM BbIpa3sHTb cepse4- 
-Hyto OmarofapHoctp mpodp B. C. Bacuabesy, gon. C. MW. Copokuny, a Takxe 
T. C. Esenesow u lO. B. )KapKosy 3a BHHMaHMe M MOMOIb Ip BbINOJHeHHH 
HacTosieH padorsl. 


Hay4Ho-HccleqoBaTesIbCKHM HHCTHTYT M€XaHHKH H (u3sHKH ToctynHio 
IipH CapaToBcKoM rocyapCTBeHHOM yHHBepcHTete 5 Ill 196! 


IMTHPOBAHHASA JIMNTEPATYPA 


Sitabebachampnes, B. CC. Becenospecknh, MOX, 7, 918 (1936). 
7. UW. Puu3s6ypr, HW. A. PykapumuuKkosa, Muanepabl apeBuei KOpbI BBIBeT- 
pusBanua Ypana, May. AH CCCP, 1951. 87. UW. By muucknit, B. A. Dpaux- Ka- 
mene nomi, JIAH,96;‘817 (1954). * BiB. Baacos, ¥.T. Tuctauos 4 gp., 
MAH, 128, 1254 (1959). © F. Laves, Naturwiss., 27, 42,705 (1939). ° B. MW. Crena- 
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1946. 8 B.C. Bacuapbes, Jloxtopckan pucceptauna, CapatopeK. roc. yuHus., 1951; 
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imaindanweeroc., Indian Akad. Sci., 38,-A, 5.(1953). ™@ B.A. Sacdeaun, JAH, 135, 
Ne 6, 1491 (1960). 
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Hoxnagn Ankaqemun nayxr CCCP 
1961. Tem 139, Ne 4 


MHHEPAJIOTHA 


C. B. MAJIHHKO u A. E. JIACHILbIH 
HOBbIM MUHEPAJI BOPA — HA®OHTOBHT 
(IIpedcmaeaexo axademuxom JI. C. Kopocuackum 15 III 1961) 


{Ipu u3y4eHuu CKapHOBOrO MeHOpyAHOrOo MecTOpoxwyenua Ypana Hwan | 
oOHapyKeH HOBbIM GopaT KaIbuna. B CBeTJytO MaMATb O TaJlaHTJIMBOM COBETCKOM | 
reonore Pomane Baayqumupopuye HudouTope, MHOrMe Tofbl MIOLOTBOpHO 
pa6otaBiemM BO Bceco1o3HOM Hay4HO-HCCeOBaTebCKOM MHCTHTyTe MHHepalib- | 
HOTO CbIPbA H GesBpeMeHHO CKOHUYAaBIeMcA B 1960 roxy, HOBOMy BED | 
lipHcBOeHO Ha3BaHHe — HHdoHTOBUT (nifontovite). 

YuacTokK MecTopoxKeHHs, Ha KOTOPOM OOHApy2xKeH HHMOHTOBHT, NpHypouer 
kK KOHTAKTY KBapleBbIX J.MOPUTOB HM MpaMOPH30BaHHbIX H3BECTHAKOB, OCJIOKHEH- 
HOMY JJByMA TepeceKalollMMuCca pa3oMaMH. B KOHTaKTe H3BeECTHAKOB M KBaplle- 
bbIX JMOPHTOB pa3sBUTa 30Ha MMPOKCeH-rpaHaTOBOrO CKapHa, MOMILHOCTHIO OT 30) | 
no 60 m. CKkapH caoxKeH TMpOKCeHOM Tula AMONCHa U TpaHaTOM MpoMexyTo4- 
Horo rpoccyAp-aHpaquTOBorO cocTaBa; MeCTaMM CKapH MHTCHCHBHO 9MHJO- | 
TH3HPOBaH H XJIOPHTH3upoBaH. bopHax MMHepasHsallMA B CKapHe OTCyTCTByerT. 

HudouToput o6HapyxkeH Ha paccTtosHuH 20—25 M OT 30HbI MHpOKCeH- | 
rpaHaTOBoro CKapHa H MpHypoueH K MpaMOpH30BaHHbIM W3BeCTHAKaM, Cabo 
CKaPpHUPOBaHHBIM MHHepaH30BaHHbIM TpaHaTOM H pee — AMorcugom. He- 
OOXOMHMO OTMETHTb, UTO B STOH We 30HE CKAPHHPOBAHHBIX H3BECTHAKOB pauee | 
E. C. Tlerposok (1) Obi O6HapyXKeHbI [Ba HOBbIX KaJIbI[MeBLIX OopaTa — KaJIb- | 
uH6oput Ca;B,O,, u dpomoBuT CaB,O, -3,5 HeO. Mlo3mHee namu (?) 3necb xe ObII 
HalifeH MarHe3HabHbIM OopaT — ammaputT MgeBeO;-H20. 

TakuM 06pa30M, HOBbIM MHHepadl —- HHDOHTOBHT ABJIACTCA YETBEPTHIM Oopa- 
fOM, OOHAPyKeHHbIM B 9TOM y4acTKe MecTOpomKeHHA. BelgeseHuA HHDOHTOBHTA | 
fipHypOueHbl K PHe3qaM rpaHaTa, pacnonaraiwoTca NO MepudepHn sTUX rHesz | 
HM 3aHHMAIOT IIPOMeKYTKH M@KAY OTICIbHBIMM TpaHaTOBbIMH 3ePHAaMH, a TaKxKe | 
oOpa3yloT TOHKHe (MOLLHOCTbIO 1—2 MM) MOHOMHMHepaJIbHble MpOXKUIKN B CKap- 
HHPOBaHHOM MpaMOpH30BaHHOM H3BecTHAKe (puc. 1). 

B ToM xe OOpasile, Me OOHAPyKeH HOBLIM OopaT KasbUuA, HaOJMIOMAIoTCA | 
MHOPOUNCIeHHbIe MeIKHe THE3IbILIKH alllapuTa, MHOTa Mebuahiune HTOJIOUKH! 
allapuTa BKJIOYRHEI B 3epHa HHOHTOBHTA. 


Ta6auna 1 


Cc uss MoaekxyaapHbie KOoAM4eCTBA TeopeTuyeckHft cocTaB 
OMe pma- CooTHO 
KOMNOHEeNThI | HHe, menua 

Bec, % oéuue | npumeceti HH@MOHTO- coyepx., | COOTHOLIe- 

BUTa Bec. % HHA 
SiO, 2,09 0,03 0,03 aaa = — = 
AlOs 0,72) 0 07a WRG r007 — _ = — 
Fe,O3 129 0,009 0,009 — = = = 
FeO He OOH. — — —- — 
CaO 33,00 | 0,59 0,03 0,56 4 33,56 4 
MgO 0,47 0,012 0,012 — == — = 
B03 39,58 | 0,568 | 0,006 | 0,562 4 44,67 4 
CO, He OOH. — — — — — — 
MnO He OOH. — — — — — — 
+H,0, ‘=800° | 23,35 | 1,297 | 0,006 | 4,294 23 24,77 2,3 
—H,0 He OOH. 
f° He OOH. 
— 

x 100,44 | | 
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oy 


Hudoutosut oOpasyer GecupeTHble mpospauHble 3epHa HM KpHCTasE! pas- 
mepom 0,05—1 MM, oOaqaiomme cTeKAHHbIM OecKom (puc. 2). Kpuctas, 
W3yuenne KOTOPbIY Oy eT BHIMOIHeHO B aJIbHeiLIeM, ABJIAIOTCA, 1O-BHUMOMY, 
ABOHHUKAMN. YeNbHbIM Bec MHHepana 2,36, TBepfocTh 3,5. B Boge Hepact- 
sopumM. B 10% CHsCOOH u iD 
10% HCl megnenno pactsopser- 
_CA Ip KOMHAaTHOH Temmepatype u 
6bICTpO Mp HeGOMbUIOM Noporpe- 
Banuu. B AuIMHHBIX ybTpacuoue- 
-TOBBIX Wy4ax MMHepas sOMMHeC- 
uupyeT *@uoneTOBLIM wBeTom. I[lo- 
'Ka3aTe MIpeOMeHua, H3MepeH- 
“HbIe B HMMepCHH MeTOJOM leHTpa- 
_JbHOrO SKpaHHpoBaHua (u3Mepe- 
“HHA TWpoBpegenpl IO. A. Uepxkaco- 
_BBIM), cocTaBiaioT N, = 1,575 
50,001, Nnm=1,578+0,001; N= 
H=1,584-40,001; N,—N, =0,009. 
T[pyocubli, OMnTHyecKH NMosOxKH- 
“TembHEI, 2V=-+-76°. JLucnepens 
“ONTHUeCKHX OCeli CHIbHO BbIpa- 
Kena, r>V. B orgembupix 3epHax 
“Hipu yracaHun HaOmoaiorcaA aHo- 
-MaJIbHbIe HHTepPpepeHIMOHHbIe 
oKpacku. Kak noKa3amu u3mepe- Puce. |. [pokuaok HupoxToputa B CKapHupoBaH- 
‘Hua Ha demopopckom crTonuKe, "™ HsBecTHsAKe. Muxpopororpapun mmHupa; 30x , 
/ fe HHKOJIH CKpellleHbl 
ABOHMHUKOBAA OCb MeplensuKy- 

“ApHa MMOcKOcTH cpacTaHua. 

_ OpweHTHpoBKa onTHyecKoH MHAUKAaTPHCbI MO OTHOIIeCHHIO K JBOHHHKOBOH 
‘“@igockocTu cylenyroman: 4 N, = 48°, Nm = 74°, aN, = 47°. Yanunenne 
| MONO*KUTeMbHOe, yracanve Kocoe. HaOtogaerca ciao BbIpPaxeHHaA CMaMHOCTb 
TiO yJMHeHHIO 3epeH. OcTpas Ouccextpuca (V,) OOpasyer co cialiHocTbiO yrou 
32°. OpMeHTHpoBkKa ONTHYeCKOM HHIMKATpHCbI 10 OTHOUIeHHIO K criaHocTH 
cnesyroulad: cn Ny, = 60°, cn N,,=80°, cn V, = 30°. Cunronua, 10-BHMMOMy, 
‘HY30IaA (MOHOKJIMHHAA WIM TPHKJIMHHAaA). 
|  Xwmuyeckui coctaB H JjaHHble lepecueTa NpuBeseHbl B Tad. | (aHauus 
mpospeneh H. H. Ky3Heyosoi u TV. B. Po3oxsckoi). 

He6ombuiaa mpumecp Si, Al, Fe u Mg oObacHaeTca MpucyTCTBHeM HesHa- 

YUTCIbHBIX KOJIMYECTB rpaHaTa aH{paquT—rpoccyApoBoro cocTaBa M MeJIb- 
TaOauna 2 


- I da, A ae I dg, & ae if dy, A ek I dy, A 
zl | 8 7,04 A 20 (3,22), 1 24 1 1,940 34 2 4 STL 
; 2 2 5,62 An | 7 3,02 22 2 (1,905 32 4 4,344 
chy ailagsiy 5,46 A Sir Pied. Dieu lies (iO 2 7 4,825 33 4 4,304 
ey 4,37 42° | 0.6 2,70 24 2 1,776 34 4 4,281 
5 Wee 0) 15 | 4 | (2,65) 25 4 1,729 35 4 4,248 

a ae! 4,00 16 | 40 2,41 26 3 1,690 36 4 4,178 
B72). 07 3,79 WA ae DY 2a 27 4 1,644 37 2 ‘134 
B38. ).7 3,66 | 18) 4 Owe) 28 1 1,540 38 5 e447 

4 ole 19-7 2,05 29 4 1,471 39 4 1,085 
ON en (3. 35) | BONS 4 "| (2,00) V 30 1 1,407 40 4 1,059 


@auuiux TOHKUX UromoueK alllapuTa, HAXOMAULUXCA C HHPOHTOBUTOM B TeCHOM 
epacranuu. Kpome Toro, CMeKTpavJIbHbIli aHaiH3 yCTaHOBHJ B HH(POHTOBUTE 
He3HaAdUTeIbHbIe comepxKaHHA (0,001—0,01%) Mn, Ti, Cu, As. 

_ Wcxoga us yannpix Ta6n. 1, dopmMyma HoBoro 6OopaTa mpecTaBasnetca 
cmemyroulem Bugle: CaO -B2Os-2,3H2O umn CaBeOs-2,3H20. Takum o6pas3om, 
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HHPOHTOBUT ABJIAe€TCA BOJHBIM MeTaGopaToM KasbunA. JLo cuxX Nop H3 rpynn 
MeTaOopaTOB KaJIbIHA U3BECTHO JIMMIb OHO TIpHpomHCe coelHHeHHe — dpowo- 
put CaBeO4-3,5 H2O, o6HapyxKeHHbIi B TOM Ke MECTOPORMEHHM, YTO HU HUGOHTO- 
BHT, HM OTH4YAIOWIMHCA OT MOcMeMHeTO COIbINHM CofepxKaHHeM BOIbI. M3BecTHbI 
TaKywKe CHHTeTHUeCKHe MeTaOOpaTbl KaJIbILMA, OTBeYaIoMHe cocTaBy CaBeQu.- 
-6HeO u CaBeOs-4H2O (; 4) 

JleGaerpamMa HudoHToBuTa, TonyyenHan IT. A. Cuyopenko, mokasaua, 
UTO OMHCbIBAeMbILt MHHepad JlaeT YeTKyIO HHAMBULYa/bHy!IO AupakwMoHHy1 
KapTHHy HM He HAeHTHULUpyeTca HU C 
OJIHHM H3 W3BeECTHBIX paHee H3YYCHHbIX 
6opaToB (IIpHpOAHIX WIM CHHTeTHUe- 
CKHX). GHAYEHHA MeXKIIOCKOCTHBIX pac-* 
CTOAHHH HMQOHTOBNTAa MpvBeeHbI B 
TaOd. Ze 

CpemKa jeOaerpaMMbI Belacb Ha 
He(HJIbTPOBaAHHOM 3Kee3HOM H3ulyye- 
HHU, pH HalpsxeHHu 35 KB, TOKe 
12 ma, B TeyeHue 6 4ac. B KaMepe JH- 
ameTpoM 57,3 MM, JMaMeTp oOpasita 
0,3 mm. MutTeHcHBHOCTb JIMHHH OleHH- 
Baslach BU3YyaIbHO MO JlecaTHOaIbHOH 


likaJle. 
Puc. 2. 3epHa HHOHTOBHTa 43 MpoRKWIKa; Tepmuueckui aHaiu3 MUHEpavia pO: 
30 X usBeneH JI. MW. Ppi6axoson. Iomyyen- 


Had KpWBad HarpeBaHHA HHOHTOBUTA 
(puc. 3) xapakTepu3yeTca 4eTbIPbMa SHAOTepMMYeCKUMH ScdeKTamu mpu 240, 
273, 322 u 639° u o§HUM 9K30TepMHYeCKHM adpeKkTom pH 720° u He cooT- 
BeTCTBY€T KPHBbIM HarpeBaHHA H3BeCTHbIX OOpaToB. 

TakuM o6pas0M, TO KpHCTaMOONTHYeCKHM CBOMCTBaM, XHMMHM4YECKOMY CO- ° 
cTaBy, PeHTTeHOMeTpHuecKOH H TepMuYeCKOH XapaKTePHCTHKaM, MHHepal He 
MOXKET ObITb OTORKMECTBICH HH 
C OJHHM H3 H3BeCTHBIX HbIHe 720° 
OopaToB, MpMpOHbIY WIM CHH- 

TETHYeCKHX MW WOJMKeEH paccMaT- 
PHBaTbCAH KaK HOBbIM MHHe- 
PaJIbHBIM BU. 

BpiyjeseHve HAPOHTOBHTA 110 
TpellMHKaM, OOpacTaHue UM 
3epeH rpaHata u uromoUueK alia- 1000° 
puta, a TakxKe ero COOCTBeHHbIe 20° 


CBOHCTBA (BbICOKOe CO ae ate 

: 3 ep anne 

BOJbl, HH3KHe TeMMepaTypbl 2 

erupatTauu) CBUeTeIbCTBY- 

OT O TOM, 4TO STOT MHHepad 322° 

ABMACTCA MO3THUM HU3KOTeM- Puce. 3. Kpupaa narpepanua HucoHTOBHTA 


nepaTyPHbIM OOpasoBaHHem. 

O6pasel, HHCPOHTOBUTA HM OPHrHHadbl UccMeqOBaHHA xpausatca Bo Bceco- 
1O3HOM HaY4HO-HCCIeMOBaTebCKOM HHCTHTYTC MHHEpaJIbHOFO CbIpbA. 

ABTopbl lIpHHocaT Oaroqapnocts H. H. Ky3Henosol, B. M. Ilexcuonepo- 
Bou, I’. B. Pososcxoit, JI. H. Ppi6aKosoli, T. A. Cugopenxo u IO. A. Uepxa- 
coBy 3a yu¥acTHe B H3y4eHHH HOBOrO MMHepasia. 


Beecow3ubiii HayuHO-HCCefoBaTeIbCKHH =MNCTHTYT TIocrynnuio 
MHHepaJIbHOrO CbIPbA 3 III 1961 


UMTHMPOBAHHAS JIMTEPATYPA 


1 E. C. etposa, Tp. Wucr. ropHoxun. cbippa, B. 2, 218 (1955). 2 C. B. Manun- 

K 0, Brow. Hayano-TexH. upopm. Mun. reoa. u oxp. weap, Nel (30), 12 (1961). 9A. T. Ky pua- 

KOB a, M3s. CDXA,15, 125 (1947). 4A. T. K ypuaxkosBa, Mss. COXA, 18, 221 (1949). 
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Jloxaage Akagemun nay CCCP 
1961. Tom 139, Ne 4 


JHTOJOLH A 


A. JI. OPEBHY 


PJIMAMCTbIE MUHEPAJIbI AKYATbIJIBCKHX OTJIOKEHHH 
NPHBAJIXAHCKOFO PAHOHA 


(IT pedcmaeaenxo axademukom H. M. Cmpexoeom 6 IIT 1561) 


M3yyeHuio MIHHMCTbIX MHHepaJIOB akuarblibCKHX OTIOmKeHHH IIpu6asxan- 
CKOrO paHOHa NOCBALIeHbI MWIb HeMHOrHe paooTHl. Tax, JI. T. Jiax(*) npu- 
BOUMT pe3yJIbTAaTbI UCCIeEMOBaHHA C MOMOMIbIO OpraHvyeckuxX KpacuTeseH riu- 
HHCTLIX MMHepasioB B IvIHHaXx. 

Hamu OblIM M3y4eHbI PIMHHMCTbIC MHHepasibl U3 ,AKUAPbLIbCKHX OTJIOXKeHHU 
‘Mowxykabl. IIpopofusoch onpeweseHve NoKa3aTeeH MpesOMIeHHA B cpesax 
‘C arperaTOB OpHeHTHPOBaHHbIXx 4a- 

CTH, OKpallIMBaHHe MeTHJICHOBbIM Ta6Oauna ft 
TOJyObIM (MT) u MI = Kelle Tpu- I[loxasareim mnpesoMieHua B cpe3ax c arpe- 
.MeHeHveM CHEKTPOPOTOMETPUpOBa- TaTOB OPHeCHTHPOBAHHBIX UYaCTHIL PIMHHCTHIX 


HUA, TepMuuecKve UM 3JIeEKTPOHHO- ee age 
MUKpockonMyecKkue  ccIeqOBaHUs. =| : ’ lie 
Tlepeq BpigmeneHveM TOHKUX (pak- 2 ae our Np 


‘WMH WIA TepBbiX TpeX BHOB Hc- 
ee OPOA Oopabarema- 4 | 4 546—1,573) 4,807 —1 ,546| 0,024—0,036 
much 2% HCl c nemo yhanenuaA — 9 | 4/564—1,579)1,534—1,5521 0,024 =o, 036 
KapOonatos. M3yyenne nposoguoch 3: | 1,540 1,579] 1,522—1 ,558).0,018-—0,033 
B JMTOMOrMYecKOH ma6opaTopun 4 |4,583—1 593] 1,560—1 ,575 0°018--0'022 
KommuieKkcHon HedTe-ra30Bol reos0- ! 

TuyecKoH akcnequuuH” AH »CCCP 

Mog, pykosogctsom HV. JI. 3xyca, KoTopomMy aBTop UpuHocuT rsayooKy10 
‘OlaroapHocTh. 

IIpopemeHHbIe HCCAeEOBAHHA MO3BOJIMJIM YCTAHOBUTb IpHcyTCTBHe B akua- 
PbIIbCKHX OTJOKCHUAX THPOCJIOALI, MOHTMOPHJJIOHUTA, KaOJIMHHTAa HU MarHe- 
3HaJIbHOPO CHIMKaTa WIM MarHe3HaJIbHOrO aJIIOMOCHJIMKaTa (M3 rpylilbl cemno- 
JMTa — MajbIropcKuTa) TpHyeM MOLaBAIOMLaA YaCTh TOHKHX (pak COCTONT 
UX TMepBbIX JBYX MHMHEePaJOB, a OCTAJIbHbIC COCTABJIAIOT CTOJIb H€E3HAWHTebHY!O 
TIpHMecb, 4YTO UX MpuCyTCTBHe yCTaHaBJIMBaeTCA JIMIb C MOMOMMLbIO 3JICKTPOH- 
HOrO MMKpockona. 

Ilo cOOTHOMIeHHIO MexKJLy THApocmMoOH W MOHTMOPHJIJIOHHTOM B TOHKHX 
pakuMAX BILeMAIOTCH YeTHIPe ACCOMMANMM TIMHUCTHIX MMHepasoB: 1) MoHT- 
MOPHJIJIOHHTOBAdA CO 3HAUHTeIbHOM MpwMecbioO FHApocsiopbl; 2) MOHTMOpUJI- 
JIOHUTOBO-FHIpOCOANCTaA C TIPHMepHO PaBHbIMH KOJIMYECTBAMM STHX MHHEepa- 
flop; 3) THfpocmomucTad co 3HaUHTebHOM TPHMeCbIO MOHTMODPHJIVJIOHNTA; 
4) ruqpocmoguctanx c MpuMecbIO MOHTMOpHoHNTa (Tab. 1, puc. 1—3). 
Uacro BO Bcex accolMalWvAX B OUCHb He3HAYHTeBHBIX KOJIMYeECTBAX IIPHCyT- 
CTBYIOT KaOJIMHHT HW MarHe3HaJIbHbIi CHJIMKaT WIM Ma@QrHe3MaJIbHbIlt aJIKOMO- 
cmuKaT. B OHOM U3 OOPasOB, COAepxKallleM MepBy!0 aCCOMMALMIO, Ha 3JICKTPOH- 
HOMUKPOCKONMYeCKOM CHHMKe BHHa YaCTHIa, HeCKOJIbKO HamoMHMHaroulaA 

I6OMOK Tpy6ouku (ramya3uT?). 
l-a accomMalua PIMHUCTHIX MHHEpaJOB BCTPeyaeTCA JIMIMb B TOHKOCJIONCTHIX 
MMCTOBATHIX 3€ICHOBATO-CepbIX M3BECTKOBHCTHIX TVIMHaX HM IvIMHHCTBIX Mepre- 
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: 


JAX, COMepxKallux MOpcKy!o dayHy NeseuHNOA MU -BaleralouluX B OCHOBaHHH HU 
KpOBJe OTMOXKEHUH AKYAPLIICKOFO Apyca; 4-0 accOMMaluA MPCyTCTBYeT TONb- 
KO B Me€CYaHO-aJIeBPUTOBbIX Pa3HOCTAX MOpog; 2-a u 3-aA accoiMalMu MpHypo- 
YeHBI IIPCHMYILeCTBeEHHO K OypbIM H CepbIM IIHHUCTbIM Noposam. 

AxkuarbluibcKWe OTIOKeHHA MOH KYKJIbI COCTOAT H3 MATH JIMTOMOTHYeCKUX — 
nayek, TpH u3 KoToppIx (I, II] u V) cnoxKeHbI MpeHMyecTBeHHO PIMHMCTBIMH — 

nopomamu, a ype (II u IV) — 

! eee Z TIPCHMYWLECTBEHHO aJIeBPHTOBLIMU 

: (*). Ilostomy oTmeyenHas Trpu- 

YPOUeHHOCTh accolMalu rvIWHy- 

CTbIX MMHepaJIOB K OMpeqeseHHbIM 
JIMTOJIOTHYCCKHM Pa3sHOCTAM OOy-— 
CAIOBJIMBae€T 3AaKOHOMepHOe pac- 


J mpomemenHe HX B  Treouorwye- 
: ; CKOM pa3pese. 
Aa MPO KUL < 
‘ B 1 rauuucToh mlauke cpeyqn 
ain TIMHUCTLIX MHHepasoB (pyc. 4) 


Ooulbmiek uaCTbIO mpeodsazaer 
MOHTMOPH.1IOHUT.B HYKHeH UacTH 
Il nauKu, cO%KeHHOH aJuleBpuTa- 
oe MH, Ha MepBoM mecTe TIO KowINue- 
600 700m“  CTBY  HaxXOJHTCH TrHpocuropa. 
aa Bepxuaa uactp I] nauk, rye npu- 
CYTCTBYeT OOJIbIIOe KOJIHUeCTBO 
TpocsoeB rIMHUCTHIX Nopogr,u II] 


Puc. 1. Cnextppt a6cop6unu. /—4 — cooTseTcTBy- 
eT HoMepam acconnanni. 1 — o6pasen Ne71, 2 — 


No 67, 3 — Ne 47, 4—Ne 16 mauka, MOJIHOCTbIO CJIOXKeHHaA 
rJIMHHCTbIMM Pa3HOCTAMH, Xapak- 

TePH3yeTCA MOBbILICHHEM COMepxKaHHA MOHTMOPHJJIOHUTA, XOTH NO-pexHemMy 
mpeo6manaet rugpocmoya. B IV nauKe, cnoxKeHHOM aleBpUTaMM, Kak HM B HWXK- 
Heli uactu I] mayKu, BHOBb pe3KO coKpalllaeTCA cOjepxKaHWve MOHTMOPHJIJI0- 


310) 


HuTa. Pacnoslaraioulaica Bbuue V riu- 
HUCTaA Mauka COepxKUT rHApocmiopsy u 
MOHTMOPHJIJIOHHT IpMMepHo B OjHHaKO- 
BbIX KOJIMYeCTBaX, a CaMaH BepXHAA ee 
YaCcTb (3€I@HOBATO-cepbie JIMCTOBAaTbIe 
TIMHHCTEI€ MepresiH) XapakTepu3yeTca 
Haswuvem 1-H (MOHTMOPHJIJIOHHTOBOH) 
accouwalunn. B HW KHeAalLMIepOHCKHX OT- 
JIOWKEHUAX, 3aeraioulux Hay V mayuKon, 
B TOHKHX (paKkIUMAX PIMHUCTHIX MOpoy 
mpeoOlaqaeT rHyqpocmoqa upu 3Haun- 
TeJIbHOM COJepxKaHHH MOHTMOPHJIOHH- 


Ta, a B HWpocmoc aleBputTa mpeoOsayla- 130 580 
HHE€ THApocIoO BbIpaxKeHO elle CHJIb- } 
Hee. 7 

125 elt 


Kak moKa3aiu uccneqoBanua VM. JI. 
3xyca, A. I. Koccoscxoli, M. A. Pa- py, 9, Tubpbepenuuanpuple tTepmorpaMMbl | 
Teepa (*, *, 8), MHTeCHCHBHOCTb BO3feH- dpaxuuii< 0,001 mm. 1—Z — coorsercrBy- | 
CTBHA OOCTAHOBKH C@MMeHTAaLMH Hyua- eT Homepam accounanni. 1 — odpasell 
reHesa Ha THHMCTEIe MuHepambt Haxo- N71, 2 — Ne 31, 3 — Ne 43, 4 — No 58 | 
IMTCA B OOPaTHOH 3aBHCHMOCTH OT CKO- 
pocTu ocaqkonakonmenuad. IIpH HHTeHCHBHOH CeMMMeHTAaMH B TeOCHHKJIMHAaJIb- 
HbIX OOMACTAX IIMHUCTHIe MHHepaJbl He MpeTepleBaioT CyiecTBeHHbIX U3MeHeHHH | 
B {STH CTA 13-38 MX KpaTKoBpemenHocTn. B nogsoOHBIX caygaax cocTaB TIM | 
HMCTBIX MHMHepasOB MOpoy, OTpaxaeT cKopee OOcTaHOBKy OOsacTeH cHOca UH 
THAPOAMHaMMKy OOACTH Ce€AHMeCHTAILMH, e€CTeECTBEHHO IPH yCAOBHHM, 4TO JTOT 
cocTaB He Obl NepepaOoTaH B 3MNreHeTM¥eCKy10 CTamHIO. 

OTueTIMBAd CBA3b M@EXIy rpanyoMeTpueli ocaqKa WH COCTaBOM TIMHHCTHIX 
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Puc. 3. QuekTpoOHHOMHKpocKonHMyecKHe CHHMKH. /—4 CooTBeTCTByeT HOMepaM 
accouvanuli. 1 — o6pasen Ne 71, 2 — Ne 30, 3 — Ne 40, 4 — Ne 76a 


AAH, rT. 139, Ne 1, lIOpesuy 


e 


MMHEpaJIOB H TeEKTOHMYeCKOe TOO*KeHHe TIpu6anxanckoro paliona NO3BO/AIOT 
PMUTATb, YTO B AKYALbIWIbCKHX OTMOMKCHHAX TIMHHCTLIE MHHepaJibl He TmpeTep- 
MeN KaKUX-IM60 S3HAYHTeIbHEIX M3MeHeHHi B TeYeHHe ceMMeHTOreHe3sa Hi 
quareHesa. OrMeyenHoe 3aKOHOMepHoe pacipeyenenue accomMannil riMHuCTBIX 
MMHepasOB MO rpaHyJIOMeTPH4eCKHM THIIAM NOpoy OObACHAeTCA, CKOpee Bcero, 
PepPpHIeHHBIM MpOUCXO*KeEHHeEM STUX MHHepaoB. IIpH nocTynseHun O6OMOUS 
HOrO MaTepMaJla B aKYArbIIbCKUM OacceHH Oowlee KPyMHble YacTUMb! THApPOCOoy 
IcarKLaIHCh OlMKe K Gepery, TATOTeA K aJIEBPHTOBBIM OCaKaM, a Oovlee WHCMepce 


able WaCTHIUbI MOHTMOPHJIJIOHH- 
fa KOHILEHTpHpoBalucb B ero 
KaJIMCTaTHYeCKHX 30HaX. Kak 
yKasbipaetT M. A. Partees (*), 
TOMOOHoe pacnpeyenenue rsu- 
HMCTbIX MHHeEpayoB HaGwmo0LaerT- 
tA B OCcajlKaX COBPeMeHHBbIX 
“wopeH uM osep. 

_ OjnaKko, NomHocTbIO OTpH- 
aTb BO3MOXKHOCTb AVTHPeEHHOTO 
06pa30BaHHA PIMHMCTbIX MMHe- 
0aNOB B OTJIOXKeHHAX | ak4a- 
°BIIbCKOTO spyca Hemb3s. Kak 
SblIo MoKa3aHO paHee (°), B 
(pocIoAX BYJIKaHH4eCKHX Men- 
op B I raiHHuCTOH MauKe ByJ- 
kaHHueckoe cTeKsIO Mmpeobpaszo- 
BaI0Cb B MOHTMOPHJIJIOHHT. 
‘303MO%KHO, BbICOKOe cojepxKa- 
‘M€ MOHTMOpPWJIJOHUTa B I0- 
04ax STOH MauKH O6yc1OBse- 
40 TIpHMecbiO 3*py3HBHOrO Ma- 
repHala, Ha 4TO yKa3bIBaeT 
IOBbILMeHHOe COJepxKanHve BYJ- 
KaHHyeCKOrO cTeKIa B JIerKHX 
ppakuuax STHX Nopoy. Hasu- 
qe, 1paBya HeOOJIbIIMX KOJU- 
GeCTB, YJWIMHEHHEIX IlacTHHOK 
“HApociox,  HadsroLaiouluxca 
4a 3JIEKTPOHHOMHK pocKornH4e- 
‘2KUX CHHMKax, TakxKe cBHJe- 
TeJIbCTBYe€T O BO3MOX%KHOM AyTH- 
"EHHOM OOpa30BaHHH KaKOH-TO 
4acTH THpocsioy, NocKobKy 
VIMHeHHbIe YaCTHIbI mocel- 
de TpaKkTylOTCA KaK ayTHTeH- 
apie (7, *). IIpH atom He Ha- 
jIOAeTCH YKA3bIBaeMOH HeKO- 
‘OpbIMM aBTOpamu (°) IpHypo- 
ICHHOCTH YJIJIMHCHHBIX Tupo- 
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Puc. 4. Cxema pacnpejeyieHua IIMHHCTbIX MHHepaJioB 

B pa3pe3e aKYarbIbCKHX OTOKeHHA MonxKyKJbl. a — 

TleCuaHO-aJICBPHTOBLIC MOposbl, 6 —TIHHbI, 6 — 
MOHTMOPHJIJIOHHT, 2 — THApocmoya 


WMONMCTHIX YACTHIL TOJIbKO K MeCUaHO-aJIeBPHTOBLIM NOpoyaM — OHH BCTpe- 
qaroTca MM B uawHax. UacTb ruspocmiof B MeCdaHO-aJIeBPHTOBbIX MOpo- 
lax Morsia OOpasoBaTbeA B pe3sybTAaTe THApaTaWuu CIOL; PHApaTHpoBaHHble 
‘ONLI Ha6mONaIuch B WwMdax sTHX Topox. AyTHreHHbIM ABJIAeTCA, CKOpee 
3cero, M TulayKOHHT, MpucyTCTByIOWMH B NWoposax akuarblbckoro spyca 
3 H€3HAUHTeIbHBIX KONMYecTBaX. IIpoucxoxKeHHe MarHesHaIbHOrO CHJIMKaTa 
(IM MarHe3HaJbHOro aMIOMOCHIMKaTa B MOpOsax aKYarblIbCKOrO Apyca HeACHO. 
Kak yKaspiBaet M. A. Parees (*), B ycIOBHAX APHAHOFO KIMMAaTAa 9TH MHHEPAasibl 
MOryT MOCTyMaTb B OCaKH MOPCKHX BOJOeMOB TeppHreHHbIM IyTeM. OzHaKo 
9€ HCKIOYeHa BO3MOXKHOCTh UX o6pa3s0BaHHua yxKe MWocse BbIBeJeCHHA aKYAarbIIb- 


KiB JLAH, vr. 139, dN 4 
j 
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; 

' 
CKHX MlOpox Ha AHEBHYIO MOBEPXHOCTb B YCJIOBHAX 2%KapKOrO CyxXOro KJIMMAaTa 
TypKMeuun. 

Bce mepeuucaenHble clyyan ayTHreHHoro oOpasopanus, TeM He MeHee, He 
CMOrIM H3M€HHTb XapakTepa paciipeseseHHA OCHOBHOM MacCCbI TIMHHCTEIX MH- 
HepasIoB B MOpOfaxX aK4arblIbCKOrO Apyca, OOYyCJIOBJIEHHOrO UX TeP PHISH 
TEPOHCXO7K eHHeM. 


TeomormuecKHH HHCTHTyT Tloctynnio 
Akajlemuu wayk CCCP 24 II 1961 } 
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Wokaage Akagwemun nayr CCCP 
1961. Tom 139, Ne 1 


TFEOXHMHA 


B. Ff. KOCMAYUEB 


O NEPEPACHPEWEJIEHHH JJIEMEHTOB MPH AWArEHE3E 
rJIMHHCTbIX OTJIOKEHWM CPEQHEM FOPbI CEBEPO-3ANAJHOU 
OKPAHHbI JOHBACCA 


(IT pedcmaeaexo axademuxom H. M. Cmpaxoeoim 17 II 1961) 


B MOpCKHX IJIMHMCTHIX OTOKCHHAX BepxXHeGahocckoro HM HMxKHeOaTCKOrO 
_ Bospacta B H31oMcKOM palione XapbKOBCKOl OO. BbIJeIeCHLI Be PpyMlbl KOH- 
_ Kpeuni: 2Kese3ucTo-KapOounaTHble (WeHbI H30MOpHOH cucTembl (Fe, Ca, Mg, 
Mn)COs ¢ 84,24—88,52%-m cojlep»kaHHeM >KeIe3HCTOrO KOMIOHEHTA), BCTpe- 
YeHHbIe B patione Kpacuoro Ockoua u [loqutyxKHoro; KauIbuuToBble (c 10—17% 
MIpHMecbi0 MMCTOMe3HTa) 43 paliona Cyxoiw Kamenku u J[onenkoro. YctaHopsena 
WMareneTuyeckaad NpHpojla KOHKpelHit: UX reHesHc OOy’OBIeH Mepepacnpere- 
JIGHHeM BelliecTBa B OCayKe pu ero juareHese (7, §, '"), 

Tloka3aTenem sToro mpouecca, no H. M. Crpaxosy, ABJAIOTCAH KapKH OT- 
HOCHTCJIbHOH KOHI[CHTPallHH, KOTOPble OlpeAeAOTCA KAK OTHOIICHHA COeprKa- 
HHA 3JIEMeHTOB B KOHKPellMAX K COMePKAHUIO TEX 2KE 3JIEMCHTOB BO BMEILalollHx 
nopogax. B cBa3H Cc 3THM ObINIO MIpeANPHHATO CpaBHHTebHOe H3y4eHHe CocTaBa 
_KOHKpelluii H BMelaIouluX MOpox, B pesysbTaTe 4Yero XHMMYeCKUM aHaJIH30M 

ycTaHoBuieHht Fe, Mn, Mg, Ca, P, cmektpabHbiIM MeTOQOM onpemzemeHbt Sr, 
isa ecmee, V, Cr, Li (TaGu. 1). i 

. [lo reoxumateckoh MOBHxXHOCTH 9JICMCHTbI OOpa3syioT TPH rpynnnt: 
1. Ti, Cr, V, Ni — kaapku UX OTHOCHTeIbHOH KOHWCHTPalHH MeHbIUe CEAUHUULT, 
T. €. COJlepkaHve ITHX ZEMCHTOB BO BMELaIOLLHX MOpOax OovIbIIe, YEM B KOH- 
Kpeuuax. [Ipuuuna Toro, uto Ti u Cr He mepepacnpeyzeitaiucb pH. JMareuese, 
3aKIO“eHaA B YCTOMYMBOCTH HX COeAHHeEHHH (raBHbIM OOpa30M TeppureHHbIx 
MMHepaJioB, Claraioulux TaAxKey!IO PpakHio OMNCbIBaeMBIX NOpo). IIpuypouen- 
‘Hoctb V uw Ni K BMelalouluM MOpodaM MOXKHO OObACHHTb YCTAHOBJIeCHHOM 3aBH- 
CHMOCTbIO B -COepKAHHH STHX SJICMCHTOB UM KOJMYeCTBOM OpranHHyeckoro Be- 
mectsa (1, 7, °, °), KoTOpoe BO BMeLaIOluxX NOpoyax cOepxHTCA B Conbunet 
_Mepe, 4eM 3 KOHKpenusx. 
| II. Fe, Mn, P, Mg, Ca — Kmapku ux OTHOCHTebHOM KOHWeHTpPaNHN O6nIU- 
HO Bblue enuHuUbI: Fe — ot 0,96 go 50,18; Mn — or 2,48 go 39,33; P — or 
2,00 n0 4,17; Ca — of 4,53 yo 27,14; Mg — oT 0,17 n0 6, 22. Ilepepacnpenemenue 
THX 9JIeMeHTOB — OGBIYHOe AB/IeHHe: AWareHeTHYeCKHe KOHKPelHH COOTBeT- 
CTBYIOUero cocTaBa WMpoKo usBecTHEI ((°~°, '*) H Jp.). 

III. Sr, Ba, Co — 37emexTHI, KOHUeHTPUpYiounecs He HOBceMecTHO. 

Utak, PasMYHbIe 9/IEMeHTHI B pasIMUHOM CTereHM yuacTBYIOT B OOpas0BaHun 
KoHKpelnit. IIpu 3TOM Ha HX MOBHXKHOCTb BJIMAIOT PaKTOPbI cpesbl ocalKa. 
Tlostomy cocTaB KOHKpellMi OTpaxKaeT OMpesesIeHHyi0 TeOXuMMYeCKy1O OOcTa- 
HOBKY, B KOTOPOM MponcxoAMO AMareHeTH4eCKOe MepepachipeseveHHe BellecTBa. 

B Haulem calyuae BbIeIAIOTCH TBe TakHe OOCTAHOBKH, KOTOpbIe TIpuBeH K 
o6pa30Banuio pesKO OTMYHEIX Mo cocTaBy rpylt Konkperui. Jia paona paz- 
BUTHA 2Ke/le3HCTO-KapOOHAaTHBIX KOHKpellM XapaKkTepHO cCuJlejyromlee: 

| 1. Batcoxad noxBMxKHOCTb %xKee3a (K1apKH OTHOCHTeIbHOH KOHICHTpalHu 
29,67—50,18) u mapranua (37,42—39,33). 

2. Cna6aa TeOXHMHYeCKAA NMOABHXKHOCTh KaJIbIMA (KapKH KOHUWeHTpa- 
muu 4,53—6,70). KonwentTpalna CTpOHWMA B KOHKpelMsAX 9TOFO THIa He HaOwIo- 
waetca. 
13* 3195 
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ocajyKe OHM OOpa3yloT caenyoulnit 
pad (m0 y6biBaHuiIo§ 3HaueHHit 


-Tpaiun): 


SE Tlepepacnpeyenenne M KOHILCHTPallHA B KOHKPeWHAX KOOabTAa, YTO Mpey- 
CTaB/IAeT COOOH ONpeseeHHbI MHTepec, HOO B OMMCAHHEIX K HaCTOALLeEMy Bpe- 
Me€HH KOHKPelHAX, CXOMHOTO C HalIMM COCTaBa, KOHI,eHTpallua KOOalbTa He 
ycTaHaBsMBasiach (*, >, 1%), Hamu gannpie CBHJI€ETEIbCTBYIOT O TOM, 4TO Co 
TepepachipeneAeTCA B OCANKe, KOHICHTPUpyACb HMeHHO B 2KesIe3HCTO-Kap6o- 
HaTHBIX KOHKpellMAX, T. €. B CJly¥adxX BbICOKOM MosBuxKHOcTH Fe, Mn. 9ro 
MOXKHO OObACHHTh aJcOpOMMOHHOM cnoco6HOcTHIO reneli ruypooknes0n Mn 
MO OTHOWeHHIO K Co (°)*, 

Hs6upateibHan agcop6uua run K Ni (8) npuBogut IPH 9TOM K pa3jleneHHlo 
Co u Ni B mpouecce quareneTuyecKoro nepepacnpeseneHua BellecTBa B OCaIKe. 

4. Henoypmxuoctb 6apua B ocayKe BO BpeMA oOpasoBaHHa KoHKpeunit (1,4), 

Takum o6pa3som, B KOHKpeln- 

AX Kee3HCTO-KapOoHaTHOrO co- aos 
cTaBa KOHUeHTpHpoBauch§ Fe, 
Mn, Ca, Mg, P, Co. Ilo creneuu 
TeOXHMHYeCKOH MOJBHXKHOCTH B 


KJIaPpKOB OTHOCHTeEJIbHOH KO HI[e@H- 


Fe — Mn— Ca—Mg—P—Co. (I) 


IIpu o6pa30BaHHH KOHKpelnii 
KaJIbILMTOBOTO cocTaBa HaGsI0ja- 
ach HHad KapTHHa: 

1. )Keme30 H MapraHel ume 
FeOXHMMYECKYIO MOBYMXKHOCTH Me- —MGC0, FeC03+ 
Hee BbICOKY10, 4eM B TI€pBOM culy- MnCOs 
yae (KJIapKH OTHOCHTebHOH KOH- 


weHtpamuu: Fe 0,96—3,58; Mn Puc. 1. CocraB~Kap60HaTOB B OTJO*KeHHAX BepX- 


Hero OeHoca H HHKHeETO OaTa ceBepo-3anaqHOn 
2,48—4,00). B cBasu c 9sTHM B okpauHpl JloneuKoro Oaccetina. 1 — KambIMTOBBIC 
KaJIBUMTOBbIX KOHKPeHMAX HE Ha-  xonxpenuu; 2—KapOonarTsl, paccesHHble B NOpomax, 


Ouro aeTcs KOHILCHTP allHu Co: BMe€LMalOWIHX KaJIbILWTOBIe KOHKPellHH; 3°— Kap- 
Da Kampunit o6lalat M&aKCH- 6OHAaTHI, paccexHHble B Mopoyax, BMelILaIoOllux 2Ke- 
° S __ e@3HCTO-KapOoHaTHble KOHKpelHH; # — 2xeesH- 
MaJIbHOH MHTpalltHOHHOU cmoco6 cTo-KapOoHaTuBie KOHKpelHH 
HocTbIO (22,62 27,14). Sto oGyc- 
JIOBHJIO KOHILCHTPallHtO B HeKOTO- 
pbIx oOpasiax Sr. CopmectTHaa peMurpaliaA 3THX DJIEMCHTOB B OCaJIKe OTMeYa- 
ach H Apyrumu aptopama ((3) nup.). B oTiMuve OT KaJIbIlMA CTPOHUMA MUrpH- 


| PpyeT MeHee HHTCHCHBHO, TOSTOMY OLLYTHMbIe KOHILCHTpallMu erO B KOHKPeCIlHAX 


HaGMoaioTca B cly4ae BEICOKOM NOABMKHOCTH Ca (oOpasem Ne JI-311). 

3. Hekotopnie o6pa3itbl KaJIbIHTOBbIX KOHKpellMH COlepxKaT OovIbINMe KO- 
JiMuecTBa Oapua, 4eM KOHKpeluu xeesucToro cocTaBa, a oOpase Ne J-311 
CBHJeTeILCTByeT O KOHWeEHTpaynH Ba B CTA KeHHH. ’ 

TakuM 06pa30M, IpH OOpas0BaHHH KaJIbIMTOBbIX KOHKpel{HH Mepepacmpe- 
Jeasiucb Fe, Mn, Ca, Mg, P, Sr, uactuuno Ba. Pay, nocrpoenupiii no yOpiBa- 
HHIO TeEOXHMHYeCKOM MOABHXKHOCTH 3JIEMCHTOB, BbIPVIAUT CleAyIOUINM OOpa3soM: 


Ca — Mg — Mn — P — Fe — Sr — Ba. (II) 


ConocrapjeHue MOIyYeHHBIX pe3yJIbTAaTOB C JaHHbIMH JpyruxX aBTOpOB 
(°, °,1°) noKkasbipaet, uTo pag (II) aBaaeTCH 3AKOHOMEPHEIM Id HOPMaJIbHO- 
MOPCKHX OT/O*KeHH: Ca WUMeeT MaKCHMAJIbHY!0 MOfBHxKHOCTb, Fe — MHHH- 
MaJIbHY10, B pesy/IbTaTe yero B HeKOTOpbIX cayuc 1X (Ne J[-311) Fe Bopce He KOH- 
WeHTpupyeTcH B KOHKpelMsxX. 


* AnaslorHuHad 3aKOHOMEPHOCTb yCTaHOB/IeHa HaMH H JWIA KOHKPelMH H3 CJIMUIeBbIX OTJIO- 
QKeHH TappHueckot cepnu Kppima (4). 
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Pay (I) B oramune or (11) BosrmapasioT Fe u Mn, octatbHas nocleqoBaTeb- 
HOCTb 9JIEMCEHTOB coxpaHsetTca. Takoe H3MeHeHHe OOBACHAeTCH TeM, 4TO, O4e- 
BHJHO, OGaCTb PaSBUTHA 2Ke/e3HCTHIX KOHKPellMH B NepHo ceqMMeHToreHesa; 
a B JlaibHeHIleM HW JMareHe3a MpelcTaBAla COOOM MOHMKEeHHYIO, Jempeccvou- 
Hyl0, uacTb GacceliHa, 4eM OOycOBMeH OOee BbICOKMH BOCCTAHOBHTeAbHbIK 
MOTeHIMaJ, a BMecTe C TeM H OOJbUIAaA NOABMKHOCTH Fe. [loqTBepxTeHHeM STorO 
ABJIACTCA M MOUTH MOMHOe OTCYTCTBHe 3ecb JOHHOM dayHbl, B TO BPeMA Kak 
B OGNACTH PasBUTHA KaJIbIMTOBLIX KOHKpelHi Mbl BCTpeyaemM OOMIHE TMeelH- 
nol MW Op. . 

MoxKHO TlOularaTb, YTO cpela, B KOTOPOH OOpa3s0BaJIMCb *KeMe3HCTO-Kap6o- 
HaTHble KOHKpellMH, OTMMYAIACb OT OOCTAHOBKM OCaKJCHHA KAaJIbILMTOBbIX CTA- 
*KeHHi u mo BeamunHe pH. Ha o6ulem done u3MeHeHua pH (cBuyeTeIbCTBOM: 
yeroO ABIIAeTCH CaM (bakT OOpasoBaHua KOHKpeuHh (”, §)) OOmacTb pasBHTUA 
2KeNe3HCTHIX KOHKpelwH XapaKkTepH30BaJlaCb MeHbIWeH LULeOUHOCTHIO. 

Takum o6pa30M, HalMuve JByX pa3JIMYHbIX TeOXHMHYeECKHX OOCTAHOBOK 
TipeqonpeseiuO passiM4Hbl XapakTep MepepaciipeseleHuA BeLLeCTBa: B OJHOM 
cayyae MpOv30NII0 O6pas0BaHne %Kee3HCTO-KapOOHaTHBIX KOHKpelMi, B Apy- 
rOM — KaJIbILMTOBBIX CTA2xKeHHH. Kak BHQHO M3 puc. 1, OTpaxatollero cocTaB 
KOHKpelWi MW KapOOHATOB, PpaCCeAHHBIX BO BMeialOWLHX MOposax, aHaJM3bl 
KOHKpelH COBepleHHO OnpeweeHHO Npvypoyenb! HOO K BepwiHHe FeCOs, 
u60 K nomocy CaCOs, IpvyeM B Tosle paccesAHHbIX KapOOHAaTOB HH O/H aHa- 
JIM3 KOHKpellui He TlonagaeT. MHbimu cIOBaMH, KapOOHAaTHOe BeeCTBO B OMH- 
CbIBAeCMBIX OTJIOKEHHAX B powecce WHareHeTHYeCKOrO KOHKpellHeoOpa3s0BaHHA 
HCMbITaIO pe3KO BbIPaxkeHHy!oO udpepenunan. 


XapbKOBCKHH YTocyapCTBeHHbI yHHBepCHreT Ilocrymu10 
um. A. M. Toppxoro 26 II 1961 
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Wokaage Akaqemuun nayr CCCP 
1961. Tom 139, Ne 4 


OKEAHOJIO‘H A 


Ml. JI. BE3PYKOB, JI. K. 3ATOHCKHH u H. B. CEPPEEB 


TOPA A®AHACHA HHKHTHHA B HHAWHCKOM OKEAHE 


(ITpedcmaeaexo axademuxom A. JI. Axwmunoim 380.11T 1961) 


_ ouupii pembed Mugulickoro okeaHa 20 HacTosilero BpeMeHu u3y4eH elle 
BecbMa cia60. OOuIMpHble MpocTpaHcTBa MOBepXHOCTH OKeaHHYeCKUX KOTJIOBHH 
BO MHOrHX MecTaX OXapaKTepH30BaHbl Ha KapTaX JIMIIb CEAMHAYHbIMH OTMETKAMH 
TayOun. Ilostomy Kaxyaa okeaHorpaduyeckan SKCMeAMIMA, MpOBORaulaA B 
MasIO WCCeQOBaHHbIX PalHOHaX OKeaHa SXOJIOTHLIM MpOMep, BbIABAeT BCe HO- 
BbIe YePThl pewbepa ero Ha. 

' K anucay Takux «OebIX TATeH» Ha KapTax Muyuiickoro OokeaHa OTHOCHTCA 
‘pacnioloxeHHax Kk tory oT Lleimona ceBepo-sanaynaa YacTb riy6oKol MuquiicKo- 
ABCTpasHHCKOH KOTJIOBHHBI. 

_ B281-m pelice skcnequnnonHoro cyqHa «Buta3b» B WekaOpe 1959 r. B mpemenax 
‘9TOH KOTJOBHHbI OblI TepeceyeH Ha MpoTaxKeHHH OKOO 150 Mudb NOABOLHBIM 
\XpeOeT, KOTOpbI paHee Ha KapTax He yKa3bIBasicd. OH MpewcTaBaneT COGOH Mac- 
(CHBHOe MOJHATHE CpeM OOLWIHMPHOH aKKYMYJIATHBHOH PaBHHHbI C NpeoOaslaio- 
‘MMMu riyOuHamu 4700—5000 m, koTopas pacipoctpansetca u3 BenraibcKoro 
‘3aluBa Ha tor Jo 7—8° 10. mw. Hag xpe6tom Bo3BbuliaeTca KpynHasd NoBOAHAA 
Topa c riyOuHoK Hay BepmmmHOn 1738 m. B 33-m pelice «Butasa», 9 I 1961 r., 
B paHoHe MOABOAHOH TOpbl Obl] MpOBeeH SXOJOTHBIN MpOMep, 4YTO MO3BOJIMIO 
TlouyauTb Coulee OTUeTIMBOe TIpelcTaBMeHHe O XapakTepe ee pembetha U BLIABHTb 
Ha TOM Ke Ma4CCHBHOM NOJHATHH elle HECKOJIbKO MOABOJHEIX rop. bans BepwInHbl 
ropbl Ha OKeaHoorHyecKkoH cTraHunHn Ne 4909 Oba B3ATa WHOYepNaTestem Mpoda 
AOHHBIX OCAKOB H MOMy4YeHAa C MOMOLLLbIO MOLBOAHOH POTOKaMepbl cepuA oTo- 
\CHUMKOB JHA. 

Pemrenuem Copeta 3KcnequIHu ObllloO MpelioxKeHO MpHCBOHTb rope UMA Tep- 
Boro pycckoro IyTellecTBeHHuKa, WwiaBaBiuero B MH_MHCKOM OKeaHe, aBTOpa 
IIMpOKO M3BeCTHOH KHUrM «XomeHHe 3a TpH Mops», Acdanacua HukurTuna. 

B mpomecce 2xoMeTpHYeCKOH CbEMKY PaHOH NOABOAHOM ropbl Obl MepeceyeH 
B pa3HbIX HalipaBsIeHHAX MPOMepHbIMH TavicamMu (puc. 1), MpHyeM Ha JByX 3 
HUX OblIM OOHAPyKeHbI HOBbIe MHHMMaJIbHbIe rryOuHbl: 1668 u 1549 Mm. TlocmeqHaa 
ruyOuHa COOTBeETCTByeT BbICIIeH TOUKe Toph. IIpH 9XOMOTHOM IIpoMepe MeCTO 
Kopala Olpewemanoch OOLISHBIMH HABHTalMOHHbIMH MeTOaMH: IyTeM acTpo- 
HOMHYeCKUX OOcepBalHi uM mo cuncleHuio. AcTpoHomuyeckoe orpejedenne 
‘ObIIO MpousBezeHoO Ha cTaHUHN Ne 4909, B 3 MHIAX K 10ro-3allally OT BepUIMHbI 
ropbl. STO ompesemeHve ABUJIOCb KOHCYHBIM ILYHKTOM CUHCJICHUA NOce OOcepBa- 
TMM Ha Mpeybiyureh ctanuun Ne 4908 uw ucxoqHOH TOUKOM CUHCIeHHA Ha T10- 
CeLyIOUNi MapuipyT Zo cranuun Ne 4910. Koopqunaiua npomepa u npoklalKa 
‘MaplupyTa cbemKu B MacuiTa6e 1: 125000 Gnu mposegenni JI. II. Hacnipp. 

SXOJOTHBIN MpoMep MpOu3BOAMICA Ha rIyOOKOBOJHOM flMamlas0He 2xoOJI0TAa 
tuna MS-26H c yacrotroii usMepeHua rayOun 10 umn/MuH H C TOUHOCTbIO OTCYeTAa 
+10 m. IIpomep ne npeppiBasica M BO BpeMaA Apelicpa Ha cranuuH Ne 4909. Hane- 
‘ceHve TuIyOHH Ha KapTy MpousBo,HOCcb HemocpexcTBeHHO c 39xorpamM. IIpu 
93TOM ObINO YCTaHOBJIeHO, YTO B TOUKAX MepeceyeHHA FasIcOB HeECOBMayeHuA Tiy- 
(OHH He UpeBbuuaioT 100—150 mM. Sto norpeOopao MwaHoBoro MepemellleHuA 
Tpex rasicoB B cpej\HeM JIMWWb Ha 0,25 Muu, YTO NOATBepxKaeT XOpomee Ka- 
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yecTBO KOOPAHHalHH Mpomepa. J[aHHble 9XOMeTPHYECKOH CbeMKH ABHJIHCb WC 
XOJHBIM MATepHaJIOM JIA COCTaBeHHA OaTHMeTpH4eCKOH KapTbI (puc. 1). pr 
3TOM ObWIM HCMOMb30BaHbI HM MaTepHasbl 9xXOOTHOrTO Mpomepa 3l-ro peiica, 
aHaH3 KOTOPbIX BbIABHJI MX XOPOLyI0 CXOJMMOCTb C aHHbIMH 33-ro pelica. 

Bepumua roppt Adanacua Hukutuna, MMelollad B Mae HECKOJIbKO BBI- 
TAHYTYIO C CeBepo-3aliayqa Ha 1oro-BocTOK (opMy, OOsaqaeT BbIPOBHEHHOH 


3200 


33 pelic -3272 | 
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luc. 1. Baramerpwueckasd KapTa nogpogHoii ropp Apanacua HuKutvua M MapIlpyT SXOa0THor 0 
mpomepa 


NOBEPXHOCTbIO, HaKJOHEHHOM B CTOPOHBI OT MMHHMaIbHOH OTMeTKH 1549 M 
nog yrom 2—5°. CnoKoliHplii XapakTep pesmbecba B 3TOM YacTH TOpbl MpocsexKu- 
BaeTca WO rayOuH nopayKa 1800 m. Jlamee c yBemMueHHeM ruIyOHHEI yrvibl Wa- 
KJIOHA MOBepXHOCTH Ha BO3pactaioT Zo 15—20°. K 3anany oT MHHUMaJIbHOU 
OTMeTKH BePpXHAA YaCTb TOPHI pacueHeHa CHJIbHO Bpe3saHHOH JomMHOK c V- 
OOpasHBIM NonepeyHbIM MpodusieM, Ha CKJOHAX KOTOPOH yruIbl HAKMOHA MeCcTaMu 
nocturatT 25°. Ha ray6unax 2400—2600 m yrubl HakOHa CHOBa yMeHbILAaIoTCA 
no 5—8°. Takum o6pa3o0m, 3fecb Ha CKJIOHAX TOPbI BLIABJIAeTCA XOPOIO BEIpa- 
*KeCHHAaA cTyMenb. Jlamee, c yBeM4eHHeM PIYOHHBI, yribl HAKMOHA MOBepxXHOCTH 
Ha CHOBa BO3pacTaioT No 18—20°, u, HakoHell, Ha rty6uHax NopayKa 3200— 
3600 M Ha6moaeTCA cpaBHUTeIbHO Tomorad CTYMeHb, COOTBeETCTBYIONIaA T0- 
BePXHOCTH WOKOJIA ropbl. OnvcaHHbld XapakTep JOHHOTO pesbeda MO*KHO MIpo- 
CJl€(HTb C HEKOTOPbIMH OTKJIOHCHHAMH HA BCeX TpeX Fasicax, MepeceKarouluxca 
O1us BepmuMHb!. Han6omee xapaktTepHble npodusu roppl no wHHuaM AB u CD 
NOKa3saHbl Ha pwc. 2 u 38. Cyan Mo MopouorMu CKOHOB, ropa NpescTaBAseT 
BYJIKaHHYeCKHH KOHYC. 

K sanaly WM loro-3amaly OT OCHOBHOM BeplIMHbl OOHApyXeHO HECKOMbKO 
OOKOBHIX BePLIHH, 3Ha4MTeIbHO MeHbINMX pasmMepoB. Hau6ouee KpynHad us 
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_ HAX, C MHHMMaJIbHOH r1yOMHOH 2282 M, HMeeT TaK>Ke BbIPOBHEHHY!O MOBepx- 
HOCTb, c MpeoOaaiollMMH yrlaMH HaksoHa 2—3°. Huxe kpyTH3Ha CKJIOHOB 
BospactaeT Jo 15—20°, a 3aTem Ha rlyOuHax mopayKa 2800 M cHoBa yMeHbILIaeT- 


0 20 40 60 80 100-120 1440 — 160 180 200 220 240 260mMuNs 


Puc. 2. TIpojuab qHa no Mapupyty 31-ro peiica. CooTtHomeHue macwita6os | : 37 


ca Jo 4—8°. K toro-3analy OT ropbl Mex Ly GOKOBbIMH BeplIHHaMH C MHHHMaJIb- 
HbIMH ryOuHamMu 2247 u 2617 M nepeceyeHa JONMHAa C NOYTH IVJIOCKHM HOM, 
Kak yka3bIBaslocb, MOBOHad Tropa 
Adanacun HukuTuHa pacnotoxweHa Ha (|¢ D 
MaCCHBHOM IOJHATHH — MOJBOXHOM xpe6- 
. Te. M3 npodusia BUHO, YTO WHpHHa xpeOTa 
c ceBepa Ha tor Ha rmyouHe 4500—4700 m 
coctaBaaeT oKoO 150 mMuab. Haz Hum 
TIOMHMO OMMCaHHOM TOpbl BO3BBbIMNAeTCA 7000 
pA Apyrux MOABOAHbIX Top C MHHHMAaJIb- 
HBIMH TulyOuHamMH 2500; 2892; 3050 u 
3230 M, HaXOALHXCA yxKe 3a TIpeyenamu 
TMIOWaH IXOMETPHYeCKOH CBEMKH. 
Vutepecnouw uepTon pejbeda 2aHHoro 
paHoua ABJIAeCTCA HaJIHUHe Ha 1OX%KHOM CKJIO- 
He xpe6Ta rmy6oKoro x«el06a. PKem06 
HMeeT CPaBHUTeJIbHO MO/OrHe CKJIOHBI 
(n0 5°) H coBepItieHHO TIOcKOe HO WIMpH- 
HOH 7—8 MHIb, HaxOjalleeca Ha riyOuHe 
4880 mM. OH Obl TMepeceyeH Kak B 31-M 
-pelice, Tak u Ha race 33-ro pelica, B 
7 MUIAX 3amaqHee. IOxKHee 2xe00a pac- 
oaraeTcA BO3BbIMICHHOCTbh C JIOBOJIbHO 
| pacuJIeHeHHBIMH pesmbedpoM HW cpeqHHMH 
ray6uHamu oKoui0 4300 M. 
Tlo cpaBHeHuio c HeEOOJIbINION M10MLa bio 


10 


154.9 


3XOMeTPHYeCKOH CheEMKH, pa3MepbI MOABOL- = SS 000M 
HOrO xpe6Ta, Ha KOTOpOM paclomoxeHa 0 4 8 #2 16 19 Mun 
ropa Adanacun HukutTuHa, BeCbMa 3Ha- Dee sae oo 
ia rT Mc. 0. poMHb WHA MO JIHHHH - 
UHTeIbHBI. JIBa mepeceyeHuA Was KOHTY hod ipaic ie sea Ts 


pbl ero B HallpaBsIeHHH Cc ceBepa Ha Ir. 
Uto Ke KacaeTCA IIPpOTAKEHHOCTH XpeOTa B IWHPOTHOM HalipaBMeHHU, TO 9TOT 
BOMpoc OcTasica HepaspemeHHEIM. M3 paccMoTpeHusa OaTHMeTpH4eCKOH KapTHl, 
a TakxKe aHalu3a pacnpeyeleHua rlyOHH 3a ee MpefewaMuH, MOXxKHO Tipey- 
TOMOXKUTb, YTO xpeOeT HMeeT OOULee MpocTupaHHe Cc saMay-ceBepo-sallaya Ha 
BOCTOK-IOrO-BOCTOK HM IIpOTArMBaeTcA He MeHee 4eM Ha 300 Muh. HackonbKo 
CipaBeAUBbI STH MpeANOMOKeHUA, MOKAKYT WabHeHIMe UCCIeAOBaHHA. 

204 


TIpo6a NOHHBIX OCAIKOB, B3ATAA Ha CKJOHE POPPI Aganacus HukutTuna Ha 
raryOuHe 2380 M, NpejcTaBsena MeJIKO3CPHHCTHIMM PIOOMrepHHOBbIMM IeCKaMH, 
INHpOKO paciipocTpavHeHHbIMH Ha TAKUX rulyOMHaX B TpOMMYeCKOH YacTH OKeaHa. 
Pay, MocueqOBaTeIbHbIX (pororpaull Ha NWoKasas COARHOE YepenOBaHUe UW TMAT” 
HUCTOe PacnouIOx*KeHHe NeECKOB W BEIXOJOB TBEPAbIX nopox. Ha Oomee KpyTbIx 
CKOHAaX FOPbI YYACTKH OOHAKEHHOTO Ha, NO-BUAUMOMY, PasBUTbl OYeHb IWApOKO. 
OnpenetHTb cocTaB Mopon, cMaratollux TOpy, HE TIpeAcTaBHJIOCb BO3MO2KHBIM. 
Tlo ananoruu c ApyrHMu MOABOAHBIMM ByJIKaHaMi IlCHTpaJIbHOH 4YaCTH OKeaHa 
MOXKHO IpesMmouaraTb, YTO 3TO MOPOMbl 6a3albTOBOrO COCTAaBA. 


VWuctuTyT oKeaHoulorHH Tloctynus0 
Axanemun Hayk CCCP 26 Ill 1961 
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Jorkaagn Akayemuu nayx CCCP 
1961. Tom 139, Ne 1 


ITAJEOHTOJIO‘H A 


b. K. JIAXAPEB 


O POAXE BPAXHOMNOA NEOGYPIDULA 
(IT pedcmaeaeno axademuxom JI. B. Haauekunoim 4 11] 1961) 


B KoOWWIeKUMH, COOpaHHOr noKolinpm A. C. Syenpurrelinom B 1905 r. u3 ca- 
qpeTAOponckoro pudonoro H3specTHaka Ha JlapBa3e (HW2KHAA MepMb), UMeJOCb 
4 sK3eMIIapa OfHOrO Bua Opaxnonog, onpegzetenHErx MD. H. Uepupnesstm 
kak Pentamerus? darvasicus Tschernyschew, sp. n. 9To Ha3BaHue Mbl HaXOAUM 
SB cmucke (ayubl B padote A. C. Izenpuitelina (+) no BepxHemy Mase03010 Jlappa- 
“2a, HO B H3f,aHHOH MOHOrpadun ©.:H. Yepupunesa (7), NocBANLeHHOH sto day- 
“He, ONMCaHWA WaHHO PopMbI MbI He HaXOWHM. 3aHHMasicb B Havyaue 30-x ronqoB 
Tlepen3yyeHvem KOueKkuHH A. C. Qgenbuiretiva, 1 OOHApyKU YKa3aHHble 9K- 
SeMIIAPb! WM yOequsIcA, UTO OHH MpHHalexkaT K HOBOMYy poy, MMelolemMy 
ACHCTBUTEIBHO OYeHb OOMbUIOe BHELIHee CXOACTBO C HEKOTOPHIMH TeHTaMepaMn, 
H Haspan ero Neogypidula. 
- B He6opuiol 3amerTKe, HalleyaTaHHoH B 1934 r. (*), 4 IpHBe WHarHo3 ITOTO 
“poja HW Ha3BaHue ero TuNOBOrO Bua — Pentamerus? darvasicus Tschernyschew, 
‘Tlowarad OMYOIMKOBATb OMMCaHHe NOcTeLHerO B MOAFOTOBeHHOM MHO!O B 1934 r. 
K TleuaTH MOHOrpadun, MocBAuleHHOH NepMCKHM Opaxuonoyam Jlapsasa. Takum 
-00pa30M, caMoe Ha3BaHHe Neogypidula, kak poyja, He HMelollero ONMMCaHHOrO 
TUNOBOTO BUa, OcTalocb nomen nudum. Ilo3xKe y MeHA BO3HHKIH HeEKOTOpHIe 
COMHEHHA, HE MpOHCXOAMIM JM 9K3emIIApbl HW. C. OgembuiTeHHa M3 KaKUX-TO 
Oolee JpeBHUX OTNIOKeHHH H He ObIWIH JIM OHM OWIMOOUHO STHKETHPOBAHHT; 
A BO3epKaJICA MOITOMY OT MOMeEMLeEHHA OMMCAaHHA STOTO posa HM ero THMOBOrO 
Bua B COopHuKe «Hoppe cemelictBa H pohly. 

Hegapuo M. A. Kammpikopa nepeyasia MHe, OHAKO, HECKOJIbKO 3K3€MILIAPOB 
‘Opaxuonog, cobpanupix eto Ha p. Cadet-Jlapou B TOM xe CadbeTAapoHCKOM puKpo- 
BOM u3BecTHAKe. B oO2HOM HyHKTe coBMecTHO c Productus (Echinoconchus) 
fasciatus Kut. ero Obl Haliqenbr 4 9k3emnaapa Neogypidula darvasica. Ta- 
‘KYM OO6pa3s0M, BCAKWe COMHeEHHA B Me€pMCKOM BoO3pacTe 9TOrO Bua Telepb y 
MeHA OTMAaJIN. 

TlosBom0 ce6e MOBTOPHTh pOAOBOH WHarHos SsTOTO poOjla, MaHHbIli MHOIO B 
1934 r. (c He6ObUIMM HCMpaBmeHHeM), HM IIpHBecTH OMMCaHHe ero THMOBOrO 
Bua. 
 Anuarnuo3 pojga. JBosAKoBbinyKibe pakOBMHbT; OpiouiHasd CTBOpKa 
‘CHIbHO BBIMyKad C KMOBOBHAHO 3arHyTOH MaKylIKOH 6e3 JeIbTHpuH WAIK 
tpopamena. CrimHHax CTBOpKa HMeeT MEHDIIY10 BbINYKJOCTb. Apea oTcyTcTBye7 
B o6eux cTBopKax. Vimeetca BeHTpPaJIbHbIH BbICTYM HM MOPCabHbIH CHHYC. 
Topepxuoctb payuaitpHopeOpuctax. Muxkpockyibitypa orTcytcrByer. B 
‘SpiomiHon CTBOpKe TOHKUe pasoOuleHHble 3YOHbIe IIaCTHHbI, BO3MO2%KHO OOpa- 
BylolMe CHsuni cnoHAMIMH. BHyTpeHHee cTpoeHve CIMHHOH CTBOPKH He 
MOrIO ObITb w3y4eHO (cM. HHxKe). BenlecTBO paKOBMHbI CiMOMHOe, He M0- 
pucToe. 

/Tlo pHemuemy Bugy Neogypidula ouenp cxogna c Gypidula usm Siberella, 
HO CTBOPKH ee MIMeHbI apev. K coxmaeHuio, BHYTpeHHee ee CTpOeHHe He MOTVIO 
ie JOCTaTOUHO H3YYeHO, BEPOATHO BCeACTBMe HMeBINeH MecTO NepekpucTa- 
musalluu. 
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Viz uncaa poop, BCTpeyeHHBIX B TepMcKHxX oT/OxwKeHHAX, Neogypidula 
HalloMuHaeT poy Camarophorina, eHHCTBeHHBI M3BeCTHBIM BU KOTOporo 
(C. antisella (Broili)) wmeer rmaykyro (“mm cabo ckKsJaquaTyto) pakoBuny. 
Coraacno Bpotiau u Tamaet, y TaMopckKoro BHJa MMeeTCA CHOHAMIMH, ONMpato- 
ULMHCA Ha CpeqMHHY!O CelTy, HO BHYTPpeHHee CTpOeHHe CIMHHOM CTBOPKH ocTa- 
JIOCb UM Hev3BecTHEIM (*,°). B cBoem quarHose 1934 r. 4 OTMETHI HaIM4Me B CIHH- 
Holt cTBopKe Neogypidula pacxofaujuxca Kpypa, HO @ He yBepeH celivac B | 
IpaBHJbHOCTH 9TOFO HaGJIOLeHHA, He MOIYYMBINerO NOATBepKAeHHA IPH u3sy- 
ueHHM HOBOTO MaTepHaia. 

CuctemaTuyueckoe nomoxenue Neogypidula ocraetcs, TaKHM OOpasom,. 
HEACHBIM. A Obl Obl CKMOHEH OTHECTH ITOT pox K Camarophoriidae, Ho oTcyTcTBHe | 
y Hero KaKux-sM60 cleqoB KaMapocbopus — OOpas0BaHHA JOBOJIbHO MaCCHBHOTO, | 
CJlebI KOTOPOrO efBa JIM MOFIH ObITh YHHYTOXKEHHI MPH 3anOHeEHHH PaKOBHHbE 
ocaKOM MH IIpH MepeKpHcTaIH3alHH, a TaKKe WBA MpMKpeleHuA CpeqMHHO! 
WOpcasbHOH CeNTb WelaeT STO MpeAMOOKeHHE MaJIO BePOATHBIN. 


Neogypidula darvasica Tschernyschew et Licharew, sp. n. 
Pye 


He6oubuiad, NOYTH OKpyrsoro OUepTaHHA PaKOBHHAa C HaHOOVJIbUleH WIMP He | 
HOM, paciOJIOKeHHOH Ha cpeHHe JVJIMHBI. 

Bprouiiast CTBOpKa JOBOJIbHO CHJIbHO BBIIy Kwa, H €e 3arHyTasa Makyllka CBOUM | 
KJIKOBOM CONpHKacaeTCa C MaKYIWIKOH ciHHHOH cTBOpKH. Ilo cropoHam ee pac- 
NOJIOKeHLI BOTHYTHI¢ NOBEPXHOCTH MasIMHTpola. CMbIGHaA KOMMCCypa JOBOJIbHO 
JIMHHaA M IpAMad, HESaMeTHO MepeXOMsllad B OKPyrJIeHHble OOKOBbIe KOMHC- | 
cypbi. [locequue OcTpple M IexKaT B pasemstoule mockoctTu. lepequHan Komuc- 
cypa C IIMpOKHM, HO CaObIM BeHTpaJIbHbIM H3rHOoM Tocpequne. CpelHHHblit 
BBICTYI IJIOCKHH, WHPOKHH, HO c1a60 BbIAaIOWMHCA HM 3aMeTHBIM JIMLIb CO BTOpO 
TpeTH JJIMHbI OT MaKyUIKH. 

CnvMHHad CTBOPKa 3HaUHTeIbHO MeHee BbINyKIad, 4eM OproutHad. Hedoup- 
wad MakyliKa cCjlerKa 3aXO0QHT 3a CMbIYHyIO KOMHCCypy. Bca cpeqHaa ee 
YaCTb 3€HATA IWHPOKHM Cj1aObIM CHHYCOM; NOMepeyHbIM ero Mpomusib MpelcTaB- 
JIs€T MOUTH IIpAMYIO JIMHMIO. 

PakOBHHa NOKpbITa YrIOBaTHIMH PayHaJIbHbIMH PeOpbIKAaMH, HAYHHAIOILAMH- 
CH HeEMHOFO OTCTYIIA OT KJIIOBOB MakylueK. Uncno ux Ha OplowiHOH cTBOpKe 
10, na couHHon 11. B cunyce ux nomemjtaetca 3, a Ha BbicTyne 4. OcTanbHbie 
pacnOMO%KeHbI Ha OOKOBbIX NOAX. Ha KoMUCcypax peOpbuuKH OG6eHX CTBOPOK 
yepelyloTca pyr c Apyrom, Omaroyqapx weMy KOMHCCYypbI HMeIOT 3Hr3aroo0bpas- | 
HbIM BU. MukpockyJIbiTypa OTCyTCTBYeT. 

A MbITaJICA H3YSHTb BHYTPeHHee CTPOCHHE HMEIOIIHXCA IK3EMILIAPOB IMyTeM 
NOAUWIMPOBOK, HO Pe3yJIbTAaTbI ObIIM OUVCHb He3sHauHTebHbI. M3 yucna 4 mpu- 
IUJIMMOBaHHBIX OPIOWIHbIX CTBOPOK TOJIbKO B ORHOH OOHapyxKeHa MpsaMas, 
OY€Hb TOHKaH 3yOHaA MWlacTHHa, Mo-BuyuMOoMy Z-oOpa3HO M30rHyTad y fHa 
CTBOPKH, BO3MOAHO, YTO OHA MpeAcTaBlsAa KPbWIO Cuero CHOHAMINA. 
[IpunamcosKu opcabHort MAKYIKM He JaJH KaKOH-IHO0 OTYCTIMBOH KapTHHbI 
(mepeKpucTamusauna?). B ono mpummndoBkKe ObluIO XOpouio 3aMeTHO, 
YTO peOpucTOCTh paKOBHHbI MUMeeT OTYETIMBOe OTPaxKeHHe H Ha BHYTpeHHelt 
MOB€pXHOCTH CTBOPOK, Ha KOTOPOH peOpbIlIKaM OTBeYaIOT OCTPOJOHHbIe M0- 
HW KeHHA. 

Pasmepbl romoTuna (NepBble aHHbIe) H OHOTO MaJIeHbKOrO 9K3EMIIAP S| 
TaKOBbI (B MHJJIMMeTpax): 


Jinuua pakoBunel 2h Ona 
(Wupuna 11 9(0),94) - 8,2(1,00) 
TowmHHa 9,4(0,77) 6,1(0, 74) 
Jiauna no KPHBH3He OprIoulHoii eTEOp ER 20,0 

Janna cnuHHol cTBopKu LO OONS 2) Thon (0592) 
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K cmamve B. K. Jluxapeea, cmp. 203 


Puc. 1. Neogypidula darvasica Tschern. et Lichar. 
Tonotun Ne 67/4424.1,5 X. Jlappasckult apyce HuxK- 
Hei mepmMH. Yinenbe Tauru-Top. H.C. Onenpuitetin 


K cmamoe Af. E. Xecuna, cmp. 208 


Pue. 1. O6uni Bug I] renepamuH KeTOK OHOCIOM- 

HO KYJIbTypbl TKaHH mouKH OOe3sbAHbI (M. rhesus). 

UersepTble CyTKH pocta BHe opraHH3sma. Oxpacka 
TeMaTOKCHJIMHOM H 303HHOM. 220 X 


2. H, Yepuuumes, Tp. Teon. Kom., Hon. cep., B. 104 (1914). 35. K. Iuxapes 


Bee SK3eMIWIApbl, B unCae 8, NIPpOHCXOJAT H3 CadeTOPOHCKOrO H3BeCTHAKA 


(apBascKuit Apyc Hw«KHeH nepmu). Uersipe u3 HuX, B TOM UHNCMe M rONOTHN, 
Halijenbl B yilembe Tanru-Top, ocrasbHbie — B BepXOBbAX p. Cacdet-J]apou. 


Bee ak3emIapbl Xpanatea B [lexTpasbHoM reojornyecKoM mMy3ee, B JleHHH- 
rpaye. 


Tloctynuso 
A WN SIS) 


IMTHPOBAHHAS JIUTEPATYPA 


‘A.C. 9qReabmtTetin, Marep. ana reonoruu Poccnu, 23, B. 2, 390 (1908). 


JIAH, Ne 4, 211 (1934). * Broili, Palaontologie von Timor, Lief. 7, Stuttgart, 1916, 
98, T. 126; Fig. 1—3. 5B. Hamiet, Jaarbock van het Mijnwezen in Ned. — Indie, 


meth. It, 1997,°S. 61, 
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Jloxaagp Akagemuu nayr CCCP 
1961. Tom 139, Ne 1 


ITAJEOHTOJIO[HA 


P. B. CAMOHJIOBA 


NEPBAS HAXOAKA TPOXHJINCKOB MOWPOAA KARPINSKYA 
CROFT B JEBOHCKUX OTJIOQKEHHAX PYCCKON TJIAT®OPMbI 


(ITpedcmaeaexo axademuxom H. M. Cmpaxoeom 13 III 1961) 


A. Il. KapnuuckuM, 2oka3aBuIMM IIpHHalVIexKHOCTb TPOXHJIHCKOB K BBI- 
MeplleH B TMaleo30e BeTBH XapOPHTOB, ObIIO MpeqIO%KeHO pasfeeHve ITO! 
rpymlbl uckonaembix Ha Sycididae u Trochiliscidae Ha OcHOBaHHM TipAMO WIM 
CIMpasIbHO pacnOJO*KeHHbIX MOKPOBHbIX Ke€TOK raporoHuTa (1). STO nospasyze- 
JIGHHe BOLO B OCHOBHOM BO Bce Tocsesyroulve paGoTbl 10 TpOXHJIMCKaM. 

Tlsk Bbiemuat cemelictBa Sycidiaceae Karpinsky u Trochiliscacece Karpin- 
sky (1°). B Tou xe Monorpadunu I loka OobLION MHTepec NpeACTAaBJIAeT BbIABJICHHaA 
MM B OTJIOXKEHUAX JEBOHA H HH38aX KapOoua CeBepHok AMepuku rpynia BuzoB posa 
Trochiliscus, OTAMYAIOULAaACA OT OCTAJIbHbIX HAIMYHEM OObISBECTBJIGHHOH KOpOHy- 
Jbl. KopOHy10l Ha3bIBaeTCA BEHUNK M3 PAMLa KJIETOK, PacilOJIOMKeCHHbIX Ha BEPLIHHe 
ruporouuta. BenocaegctBuu Kpodt oTtHec Bub poga Trochiliscus, umerome 
THpOrOHUTH C OObIZBECTBCHHOH KOpOHYOH, K nogzponzy Karpinskya Croft,. 
a OCTaJIbHbIe€ BUAbI STOTO pofa K NoApoxy Eutrochiliscus Croft (“).. [lpopoyqus- 
meeca B TocueqHve rogbl [eosoruyecKHM yiipaBJIeHHeM IWeHTPaJIbHbIX PalHOHOB. 
JleTaJIbHOe H3y4eHHe CeBepHOH yacTH BopoHexcKOH aHTeKJIH3bI aJIO HAM BO3MOxK- 
HOCTb C]\e@aTb HAXOAKM TPOXHJIMCKOB B JCBOHCKHX OTIOMHKEHHAX STOTO perHoua. 
B oTmoxKeHHAX 9idembcKoro apyca (7) cpeqHero ZeBoHa HaM yfamocb HaliTH 
TOIbKO peykue Sycidium sp., a B OTJO*KCHHAX KUBETCKOFO APyca OOHAPYKUTH. 
pelcTaBuTeseH moyqpola TpoxwuckoB Karpinskya, KoTOpble MbIl OTHECJIH K 
HOBOMY Buy. HaxoqKu noceqHAX IpHypoueHbl K OcayqKam OaccelHa c MOpcKo 
cbayHou. Hama KouWIeKWMA TPOXWJIMCKOB Oblia MonomHeHa C6opamu B. H. IIpe- 
oOpaxenckon u E. A. JlenexTopckol, KoTopbim, a Takxe B. II. Macnosy 3a 
NOJIYYeHHbIe OT Hero WeHHbI€ YKa3aHHA MPH COCTaBJeHHH JaHHOrO COOOIIeHHsA, 
aBTOP IpHHOCHT ruilyOoKy10 OmaroyapHocth. 


THM CHAROPHYTA 
Tlopsngok TROCHILISCALES 


Cem. TROCHILISCACEAE PECK, 1934 
Pon Trochiliscus Karpinsky, 1906 
Ilogpoy Trochiliscus (Karpinskya) Croft, 1952 
Trochiliscus (Karpinskya) oscolensis sp. n. 
Puc 


Tonsorun Ne 1/60. Konaexuna TYUP, Kypexasa 061., Muxaiinosckuii paii- 
OH, YePpHOAPCKHM TOPH30HT XKHBeTCKOrO spyca. 

Auarnuos. Yuporonur wenpapybHo OBaJIbHbI, OOo“eHKOOOpasHblit, 
yceueHHBI y movuocos. Ba3saibHoe oTBepcTHe MasleHbKoe. OT Hero K BeprlMHe 
NPOTATHBAaIOTCA AeBATb CIMPaJIbHbIX BbINYKIbIX WHpOKUX peOep, Ha KOTOPbIX 
SaMeTHbI MeMaHHble 2eOOKH. HaksIOH peOep 3Ha¥MTebHbIM, OKOIO 40—_ 
50°. Cnupai Bornytbie, mmpoKkue. Ha sepummue ruporoHutTa HaXO,UTCH KOpO- 
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Puc. 1. Trochiliscus (Karpinskya) oscolensi 

. isis -sp. n. 45%. J — 

Nol/60; 2 —napatun Ne 2/60; 3— naparun Ne 3/60. Buy ruporouuta: Fair 
6—cOoKy, 6—CHH3y. Kypcxas o61., MuxaiioBpcKuli palion, >KUBeTCKHIi TOGeaLL 


TAH, rt. 139, Ne 1, Camotitopa 


a 


HYyJla B BHJle JICBATH OKPyIvIbIX A¥eeK, COXPAHMBIUIMXCA B BUe BHYTPeHHUX 
aqlep WIM OTMe€4YaTKOB-AMOK, COOTBETCTBYIOINIMX OCHOBaHHAM sl¥eeK. 
: Pasmepbl ruporonuta rosoTuna: BbIcota (h) 0,79 MM; uaMeTp 9KBaTOpa 
_(d) 0,74 mm; A/d = 1,01: mm; auamerp 6azasbHOro oTBepcTuia 0,04 mM. 
CpaBbuHeu re. Hamm 9K3eEMILIAPbI 10 OYepTaHHAM THPOroHUTa, 4HCy 
pedep Hu aueeK KOPOHYJIbI, a Takxe opMe pebep OuusKku K Karpinskya laticos- 
tata, ommcannoi Ilskom u3 HM30B MMCcHcuNcKHuxX cmloeB mTata Muccypu 
(GOR cTp. 109, radon. 11, dur. 1—23). Orsvunem HoBoro Bua ABAAeTCA Gosee 
BbICOKMH THpOroHwuT (ornomenve BBICOTDI K HaMetTpy Ooubiie | BMecto (,95 
uM MeHee y K. laticostata), 6ombumi HakmoH pedep (40—50° Bmecto 35—40° 
yY MHCCYPHHCKHX 9K3eMIIJIAPOB) H MeHbINad BeMGMHA Oa3abHOrO OTBepCcTHa. 
MecTonHaxoxj,euue. Kypcxas u Benroposckaa o67., wepHosp- 
-CKHH HW CTapOOCKOJIbCKHit TOPH30HTbI %XHBeETCKOrO aApyca cpelHero jeBoHa. 
Berpeyaetca cnopamuyecKki B M3BeCTKOBUMCTHIX [IMHaX WIM B TvIMHHCTHIX U3- 
. BECTHAKAX B HeOOJILUIOM KOJMYeCTBe HIM OOpa3yA CKOMMeHUS. 


-__ Teonormyeckoe ynpaBjienue Ilocrymuuo 
WeHTPaIbHbIX paloHoB 25 II 1961 


h\ WHMTMPOBAHHAA JIMTEPATYPA 
be 1A. M.KapunuucxKun, Tp. Teor. xom., nos. cep., B. 26 (1906). 2 


A. VW. Jl a- 

i € H K O, ATmac Opaxnonog u cTpaTurpadpua AeBoHa Pycckont TalaTbopMst, 1959. 3 B. Tl. Ma- 
-cos, WUckonaempie uspecrKopucThle Bogopocmu CCCP, 1956. 4B. Tl Macaos, 
MIAH, 113,-Ne'3 (1957). © P. B. Camofiaosa, JIAH, 103, N28 5-(1955). © P. B.Ca- 
“MOU a0B a, Tp. III ceccnu BcecowsH. nameoutot. o6ut., 1959, crp. 136. *W.N. Croft, 
Brit. Mus. Nat. Hist. Bull. Geol., 1, Ne7 (1952). 8 H. Horn afRantzien, Mi- 


\ cropaleontol., Ne 3 (1956). ®K. Madler, Paleontol. Zs., 29, 1/2 (1955). 1°R.E. Peck, 
J. Paleontol., 8, Ne 2 (1934). 
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Jlokxangnp Akaygemun nhayKk CCCP 
1961. Tom 139, Ne 1 


TPHCTOJIO‘H fl 


A. E. XECHH 


BJIAAHHE YCJIOBHM KYJIbBTABAPOBAHHA HA PA3MEPDI 
AEP KJIETOK B OMHOCJIOAHbIX TKAHEBbIX KYJIbBTYPAX 
(ITpedcmaenexo axademuxom H. H. Axuuxoeoim 27 II 1961) 


B TeyeHue NocdeqHUX JeT B Halle JaOopaTOpHu OblIO OOHAPyKeHO, YTO IPH 
3apaxKeHHH OJHOCIOHHbIX TKAHEBLIX KYJIbTYp BHpyCaMH, CIMOCOOHbIMM K I[HTO- 
TIATOTeHHOMY JeHCTBHIO, CpeqHHH OGbeM aAep KMeTOK ObICTPO BO3pacTaeT U B 
J\auibHeHWIeM He yMeHbUaeTCA NO NOHO BereHepamun KeTOK ('~*). B ocHosBe 
3TOrO ABJICHHA JICKHT, MO-BHAHMOMY, HMerIOULee MeCTO IIpH JeHCTBHH BUpycoB 
peskoe ycusleHHe Mporeccos KJeTouHOrO cuHTesa (*~1*). Tlockombky yBeiM4eHHe 
sjlep KJI€TOK TIpH eHcTBHH BYPyCOB COMpsxKeHO C esHHTerpallHeH KyJIbTYpbl 
HW rHOesbIO €€ BIEMCHTOB, STOT (PEHOMEH ObIJI HAa3BaH HAMH Je3HHTeErpaTHBHbIM 
HaOyxaHHem sep (3, °, °). 

B Kako Mepe Je3HHTerpaTHBHOe HaOyxaHHe AJep KMeTOK CBA3aHO Cc eH 
CTBHEM BHPYCOB, H€ MOXKET JIM 3TO ABJICHHE ObITb BbISBAHO KAKMMH-JIHOO HHBIMH 
qpaktopamu? Jia mpoBepku sTOrO HaMH ObLIM NpOBeeHEI OMIT C MOMeLLeHHeM 
TKaHeBbIX KYJIbTYp B pa3JIM4Hble TeMMepaTypHble yCOBHA, B YCIOBHA C H3- 
MeHeEHHBIM pH cpeybl, a TakxKe OMNbITbI C BBeCHHEM B MWTATeIbHY!O cpelly 
CTOJIOHAYHOFO TOKCHHA, KYJIbTYPbl CTPeNTOKOKKa H IlleceHH. 

OnpiTp! Obl NoctaBseHb! Ha I] renepalwu KeTOK MOYKH OOe3sbAHBI. Ilocae 
TPHNCHHH3AlWH KJIe€TKH BbIPallMBaH B TeyeHHe 7 CYTOK, 3aTCM CHHMAJIM CO 
cTekjla 0,02% pacTBOpoM BepceHa, LWeHTpudyrupoBasu 20 Mun. mpH 1000 06/mMuH 
H ocajloK pecycneHAupoBaiu B cpene Ne 199 c qoGaBneHHemM 2% WHAKTHBH- 
POBaHHOH KOpOBbeH CbIBOPOTKH JO KOHWeHTpanHu 100 THIC. KneTOK B 1 MJ. 
CycneH3Hi0 pa3IMBasH 0 2 MI B MpOOMPKH, B KOTOPbIe NOMeUlaIH WwacTHHKH 
M3 MOKPOBHOrO cTeKJIa pasmMepom | x2 cm. Ha 3 cyTKy pocta, Kora KJeTKH 
NOKPbIBaJIH CTEKJIa CIJIOWIHbIM CJIO€M, NMPpOOHPKH MOMeULaIH B pa3sJIM4HbIe yc- 
JIOBHA, MOWOUpaA NocseqHHe TAKUM O6pa3oM, TOObI B KyJbTypaxX COXpaHHJOCcb 
JOCTATOUHOE KOJIMYECTBO 2KH3HECTIOCOOHBIX K€TOK, H€ HMeIOULHX rpyOblx CTpyK- 
TYPHbIX H3MeCHEHHH H, CJI€OBaTeIbHO, MPHTOMHbIX JId KapMOMeTpHyecKOrO 
H3y4eHHA. 

UYacrb mpoOupok (l-a rpymna) MoMellaiH B TepMOCTaTbI C pa3JIH4HOH TeM- 
mepatypol — or 26 no 40°. Bo 2-4 rpynne npo6upok NyTeM 1o6aBeHuA PacTBO- 
poB OuKapOoHaTa HaTPHA MAM yKcycHOH KHCHOTH u3MeHamH pH B mpefemax 
oT 6,8 no 7,9; pH tocTupoBannH no WBeTHOH UIKale Cc tbeHOJOBbIM KpaCcHBIM. 
B 3-10 rpynmy mpo6upok BBoguaH mo 50 man. Ten Streptococcus scarlat. Dick I; 
B 4-10 rpynly — cTOOHAUHIM TOKCHH JO KoHedHOrO pasBegeHua 10-2 — 1074; 
5-0 rpynly mpoOupok 3apaxanu muecenbio. Jina cpaBHeHua 6-10 rpynny 
mpoOupok sapaxanu 100 TLITJI,, o6e3banbero Bupyca CM-1016, BbiqeneHHoro 
B HallleM MHCTHTYTe H3 CIMHHOFO Mosra O6e3bsaHbI (1°). KOHTpoubHyt10 rpynlly mpo- 
OupoK COXpaHsAJIM B CTaHJapTHbIX YCIOBHAX, T. e. IpH TemMmepatype 36° u 
pH 7,2. B kaxyyto npoOupky Ha *KHJKOCTb HacsanBalu M0 0,8 Ma cTepuIbHOrO 
Ba3eJIMHOBOrO MaCJla JIA) MAKCHMA@JIbHOrTO COXpaHeHHA CO3aHHbIX yCJIOBHH. 

Yepes 24 uaca cpely cMBasIM, MOKPOBHbIe CTeKa OHOBPeMeHHO M3BIeKa- 
JIM, KeTKU (buKcHpoBanH mo cnoco6y A. JI. Wla6agama (14), okpammBasmu re- 
MaTOKCHJIMHOM H 303HHOM H IIpOH3BOAMJIM H3MepeHHe Noulayu Aep MO MeTOyNKe, 
onucaHHOl Hamu pauee (°). B KaxkHOM Mpemapate u3Mepsu He MeHee 200 sep. 
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THM CIOCOOOM ObIIM NOCTaBJeHbI YeTLIPe CEPpH OMbITOB, LaBUINX OMHAKOBBIe 
esyIbTATHI (Tab. 1). 

_ Wlomyyenubie pesympratei, 3a HCKJIIOYeHHEM OFBITOB C 34paxKeHHeM KJICTOK BU- 
pycom CM-1016, nouHoctbt cooTsercrByi0T MpescTaBsleHuaM Benuuurxoda (1°) 
© dyHKUMOHAaIbHOM HaOyxXaHHH MIM CMOpUHBaHHM sep KeTOK Mpu ycuse- 
HAM WIM OCNaGeHuN JeaTeMbHOCTH NoceqHUX. Ilo-BuzuMoMy, 2MuMpHyecKH 


Ta6auua 1 


Ycu0Bua Mx+tm B lg yu? M B pL? t i 
ie ‘pH 7,2; 36° (KonTpowp) ZOlsOeEOn Ott 103 Sie Pee — 
i pH 7,2: 26° 4.9475 +0,00674 88.6| 5,4 |<0,0004 
-- Dilet,2; 40° 41,9797 +0 ,00689 O45 Para On OM 
pH 6,8; 36° 4 ,9507 +0,00683 SOS 4, 2, OF O00 
Digi. DO. 41,9885 0 ,00682 OG Aa eae O10 OF 
EP CrpenTokokk 41,9665 +0 ,00649 9254) Dowd fj << O.00t 
as Cron6Hsunbiii ToKcun, 10-4 41,9572 +0 ,00767 90,6} 4,2 |< 0,0004 
 Tuecens 1, 9860 +0,,00766 96,8| 2.4 |>0,01 
i ; Bupyc CM-1016 2, 2065 -£0 ,00766 160,9| 12,9 | <0,0001 


MoAOOpanHble yCNOBUA KYJbTHBUPOBaHHA KCTOK MeTOJOM OJHOCOMMHBIX KyJb- 
TYP ABNAIOTCA AA OObeKTAa AaHHOTO MCCeLOBaHUA ONTHMAJbHbIMM; OTKOHEHHE 
lOT STHX yCNOBHH yXyMaeT POCT HW PaSMHOMKEHHE SIEMEHTOB KYJIBTYPLI, HM Apa 
(KI€TOK HECKOJIbKO yMeHbIlaloTcA B OObeme. AHaJIOrMYHbIe JaHHbIe Nomyuns 
‘Byxep ('°), BosyelicrBya Ha KyJIbTHBUpyemble 0 MeToxy Kappeaa anemeHTBI 
\COCAMHUTeENLHOH TKAHH KypHHOrO SMOpHOHa PAJOM XHMM4eCKHX U Cu3sH4eCcKUX 
/areHTOB. 

' Tlospsnmuenve temnmepatypp no 40°, mogzmenauuBanne cpeqbr go pH 7,9, 
'3apaxKeHHe MMTATeIbHOM Cpebl MIeceHbIO B Hayavle ee pasBUTHA, OKA MMIeJIJIbL 
(PpuOka elle He OceIM Ha KIeTKAX HM He BbISBAIM Pe3KUX H3MeHEHHI B cocTaBe 
ICpeAbI, OKa3bIBaloT Ha Pa3MHOXKeHHE KJeTOK CPaBHUTeIbHO HeOOIbINOe BIIMA- 
‘Hue. KaerKu Mopdouormuecku WM rHCTOXHMHYeCKH He OTMYAIOTCA OT KeTOK 
KOHTPOJbHEIX KysbTyp (pvc. 1, cm. BKeHKy KcTp. 203), xoTa MuToTH¥ecKHH 
MHJ{eKC MX HECKOJIbKO MeHbIIIe, YM B KOHTpoOue. [lonmKenne Temmepaty ppl 20 26°, 
ieapur pH B kuciy10 cTropony jo 6,8, BBefeHHe B cpey cTOmOHAUHOrO, TOKCHHA 
WIM Ky JIbTY pbI CTpeNTOKOKKa BbISbIBAIOT Ooslee BLIPaKEHHYI0 a/IbTePallH10 KJIETOK : 
‘POCT HM pa3MHOKeHHe KCTOUHBIX SIEMEHTOB MOUTH MpeKpallaetca, PUurypb! MH- 
‘TOTHUECKOFO JeIeCHHA CTAHOBATCA Kpalihe HeMHOroUucCeHHbIMA (1—2 Ha Becb 
Mpenapat, T. e. Ha 40—50 ThIc. K/eTOK); BO MHOFMX KJleTKax NOABIAIOTCA 
IpusHaku MyTHOTO HaOyxaHUA M Apyr4x Mopdouormyeckux u3sMeHeHHii. Xora 
‘gucio KmeTOK 6e3 rpyObIX HapyWIeHHH CTPyKTYPbI OKasbiBaeTCA JOCTATOUHbIM 
Qa Kapwometpwyeckoro UCcCeOBaHMA, YMeHbIIeHHe pasMepa sjlep B STHX 
eyuaax BbIpaxeHo Ooee oTueTmuBo (P< 0,001). 

_ IIpm 3apaxenuu KeTOK BUpycoM CM-1016 B kmeTKax pa3sBuBanucb Xapak- 
TepHbie u3MeHeHuaA (1°), IpHBOAMBUIMe KyJIbTypbl K rHOeM 4yepes 48 yac. Ha 
icpoke 24 yaca, KaK BHO u3 TAG. 1, B COXpaHMBUIMXCA KeTKax OTMeyamOCb 
OTUeTIMBOe Je3MHTerpaTHBHOe HaOyxaHHe Aep; cpeqHee reoMeTpuyeckoe UX 
Tlowlaqu yBenuunoch Ha 55,7%. CmeqopaTeibHO, yBeIM¥eHHe ajep cBepx ux 
PasmMepoB B ONTHMANbHBIX YCNOBMAX KYAbTHBUPOBAHUA ABJIACTCA B U3BeCTHOH 
Mepe ciiemuduyecKuM JIA WHTOMaTOreHHOrO JelicTBua BUpycos. IloKa uTo HeT 
OCHOBaHuli yTBepxKaTb, TO KpoOMe BHPyCOB HeT HHKaKMX MHBIX (akTOPos, 
(CMOCOGHBIX BHIZBATh Je3HHTerpaTHBHOe HaOyxXaHHe Aep KeTOK, HO IIpHBeyeH- 
Hble JaHHbIe CBUJeTeIbCTBYIOT O TOM, 4TO KOMMYeECTBO NOMOOHLIX PakTOPOB BO 
BCAKOM cly4uae orpaHuueHo. : 

» Kpome Toro, 13 MpHBeyeHHBIX JAHHBIX CJlelyeT, YTO 91eMeHTAaM OHOCMONHEIX 
TKaHeBLIX KYJIbTYP B TaKOli 2Ke Mepe CBOMCTBEHHBI ABJEHHA PYHKUMOHAI_HOFO 
(HaOyXaHusA MW CMOpULMBaHHA ANep, Kak WM ApyruM BeyECean OObeKTaM, B YacT- 
(HOCTH KJleTKaM, KYyJIbTHBUpPyeMbIM Ha Mase (°°). Oro TakxKe MpeycraBisneT 
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ONpeAeeHHbIi WHTepec, TAK KaK B OJHOCMOMHBIX KyJbTypax, NowyyaeMblx C 
TOMOULbIO TPHICHHH3allHH OpraHOB, TKAHeBbIe KOPPeIAMMH OKasbIBalOTCA CHA- 
TbIMH HACTOJbKO, YTO MIpOeccbl CHHTe3a OeIKOB HM pa3MHO*KeHNs} yaeTcaA Ha- 
O0aTb B OTICAbHBIX HB0JIMPOBAHHbIX KJIeTKAaX. 


Mockosckuit. Hay4HO-HCCeOBaTeIbCKMM MHCTHTYT Tlocrymusio 
BHPyCHBIX TpemapaTos 21 I 1961 
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PHAPOBHOJIOLH A 


K. K. BOTHHUEB 


O POJIM S®OTOCHHTETHYECKOM ASPALLHM B KPYFOBOPOTE | 
OPrAHHYECKOLO BELIECTBA B O3EPE BANKAJI 


(IT pedcmaezeno axademuxom E. H. [aeaoeckum 27 II 1961) 


»  Podtb orocuHTeTHYeCKOl aspallHH B Mpomecce CaMOOUMULeEHUA 3arpASHCHHBIX 
BOA OOMeNSBeCTHA, H ee BPA AH MOXKHO MepeoneHuTD. JLocraTOuHO HallOMHUTb 
\Bce Ooslee HM Ooulee WIMpOKOe MPpHMeHeHHe OKUMCIHTEIbHEIX IpyJOB B lpakTHKe 
CTPOHTCJIbCTBA OUHCTHBIX COOpyxXeHHH JIA OWHCTKH ObITOBbIX HM He€KOTOPBHIX 
“TIPOMBIMIICHHBIX CTOUHBIX BOX (cM., Hamp., (1, ?)). EcrecrBeHHo, 4TO H3y4eHHIO 
STOrO BOMpoca B locMeqHee BPeMA yleAeTCA OOMbIIOCe BHHMAHHe, YTO HaAXOWUT 
cpoe OTpaxkeHve B JHTepaTtype. 
CopepmleHHO UHaye OOCTOHT Je10 c UsyYeHHeM BAMAHUA (pOTOCHHTeTHYeCKON 
ACATEIBHOCTH BOHbIX pacTeHHH Ha Mporeccbl KpyroBopoTa oOpraHHyeckoro 
‘BelllecTBa B CCTCCTBEHHDIX, H€ 3arpA3HCHHbIX CTOUHbIMA BOaMH BOOeMAX. 
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Puc. 1. Ce30HHbIe H3MeHeHHA BeuuHH Puc. 2. Ce30HHbie H3M€HCHHA YHCAeCHHOCTH (puTO- 
jHOMacchI MelosHpbi (3) H TlepMaHraHaT- 1WlaHKTOHa (2) H BeH4HH OKHCAAe€MOCTH NOBepXxHO- 
foil OKHCImemocTH Bomb! Baiikana Ha THOM Bomb! Balikana (J) B palione noc. JIuctTBe- 
topepxuoctu (/) w Ha rayOuHe 25 M (2) HuuHOrO B 1957 r. 
} paiione noc. Boapmnue Kotst 8 1950 r. 


Bech BCe BHHMAHHe HCcIesOBaTeseH MpHBJIeyeHO B HaCTOALee BpeMA K MpoOeme 
lepBUYHOTO MpoAyUMpOBaHuA OpraHu4ecKoro BelllecTBa. Bonpocam xe pouH 
JOTOCHHTe3aA BOAHBIX, paCTeHHH, H U3 HUX B MepBylo OYepedb PUTONMAHKTOHA, 
“/TIpomecce CaMOOUHUeHHA BOOeMOB, T. €. H3YYeCHHIO HelOcpeycCTBeHHOrO 
MAHUA POTOCHHTeTHYeCKOH adpallHM Ha COeprxKaHHe «MePTBOFOy (pacTBOpeH- 
Oro M B3BEWIeHHOTO B TONLE BOM) OpraHuyecKOrO BelllecTBa, BHUMAHHA He yJle- 
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naetca. Ilo Kpaiiveli Mepe B JocTyNHOH OTeYeCTBEHHOH UM 3apyOexKHOH JIMTepa- 
Type Mbl TaKMX paOOT He BCTpedaJN. 

Mexyy TeM, BbIMCHeHHe pOuM ChOTOCHHTeTHYeCKON adpallHH B KpyroBopoTe 
OpraHu4YeCKOrO BeMLECTBa B CCTECTBEHHbIX, H€ 3arPASHCHHBIX, BOJOeMAaX (ipex qe 
Bcero, BOMOeMaX 3aMeJIeEHHOrO cTOKa — O3epaxX M BOLOXpaHusMUlax) BecbMa 
BayKHO. ; 

Visyuaa B TeveHne pala eT rHyqpoxumuyeckul pexum o3. Baikal u Kpyro- 
BOPOT BelleCTB B HEM, MbI CTOJIKHYJIMCb C BONpOCaMH B3aMMOCBA3H (PUTOMMAHKTO- 
Ha C aOHOTHYeCKHMH (hakTOpaMhn. 

Ene secuoii 1950 r. np H3y4¥eHHH BJIMAHMA MACCOBOTO pa3sBHTHA WMaTOMeH 
menosuppt (Melosira baicalensis) Ha JMHaMMKy COeqMHEHHH OMOreHHBIX 9uIe- 

MeHTOB B Boyax Balikana B pai- 

a 4600 oHe noc. Bomburme Kori MbI 00- 

| paTHIH BHHMaHve Ha Ollpeyesex- 

15 \ HYIO CBA3b MexKy Ovomaccol BO- 
fie {400 jopocjel MW coyepxKaHheM OpraHnu- 

heehee yecKOrO BellecTBa, BbIpaxkeHHOTO 

“ab shee BeJIHYHHaMH lepMaHranaTHOH OKH- 
ee es CJIA€MOCTH BOJbI. BplIO ycTaHOBJe - 
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a \/ 7400 xe cnoe BozEI. MakcumyM Ovomac- 
‘ re a Cbl MeJO3HpbI COBNa NO BpeMeHH 
a / C MHHHMYMOM BeJIMYHH OKUCII«e- 
MOCTH BOJbI, MOce Yero Mporecc 
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05 4 eee roe JICHHH: BeJIM4YHHbI OKHCJIACMOCTH 
y Ww ihe, kg fF MN BOAbl HaUaIM BOSpacTaTb MpH Ma- 
ECAUKS) 


PaJIJICJIbHOM CHH*KCHHN OHoMaCccHI 
Puc. 3. Cesonnpie u3MeHeHHA GuomaccbI (@uToMan- (CPHTOMMAaHKTOHA (puc. 1). BcKope 


ETOHA (2) ve uae nee sees OKHCIAe- yoOCTe OTMUpaHHsA BoqOpocsel OKH- 
MOCTH Bogb! (/)03.Balikal B patone CemenruncKoro 
M@JIKOBOZbA Ha paspe3se mpoToKa Xapay3 — MbIC alte aS ace aes Br ie 
Kpacubii Ap B 1958 r. a— B 8 KM _ oT BocTouHoro Becuoui 1957r., xapakTepusyio- 


6epera; 6 — B 18 Km oT BocTouHOro Gepera ilelica B Balikasle TaK2xKe MACCOBLIM 
Pa3BHTHeM MeJIOSHpbI, Mbl BHOBb 
OKa3aIHCb CBUJETCIAMH OMMCaHHOTO ABMeHHMA (puc. 2)*. 

B nepHod MpoBeqeHuA KOMIMVJICKCHBIX HCCeqOBaHuH CemeHruuckoro paliona 
o3. Baiikan B aprycte 1958 r., a Takxe B uIome — Hauae aprycta 1959 r. 
B OTKPbITbIX paHOHaX O3epa B MOMEHT MaCCOBOFO pa3BUTHA CHHE3eJIEHbIX, Mpe- 
umMyilectBenHo Anabaena lemmermannii (Botruuyes u IlonoscKas, He onmy6mn- 
KOBaHHBI€ JaHHble), MbI BHOBb KOHCTATHPOBaJM aHaJIOrMUHble OMMCaHHbIM BbIILe 
H3Me€HCHHA OKMCAACMOCTH BObI H OMOMACCHI (PHTONMAHKTOHA B MOBepXHOCTHOM 
coe BOAbI Osepa. Ha MeKoBoybe y BOcTOUHOrO Gepera Baiikana kapTuHa Obisa 
CHJIbHO OCJIOXKHEHA MOCTYNaIOWHMH clojla BoaMM p. Cenenru (prc. 3 H 4). 

CkasanHHoe BBILNe NMO3BONaeT ChelaTb cuelyoulue 3aksIOUeHHA. 

B nmepwogpl Maccosoro pa3sBuTHA (buTONMaHKTONA B Baiikane BecHOH WM eTOM 
MO], BOSTCHCTBUEM BbIAeIAIOWLErOCA B Tpowecce doTOCMHTesa KucMOpoza Mpo- 
HCXOAMT MHTCHCHBHAA JlecTpyKWHA OpraHwMyecKOrTO BelllecTBa, HaXOAUleroca 
B TOJLLLe BON Tpotborennoro cos O3epa. IIpu stom oGmlee comepxanue oprannuec- 
KOrO BelllecTBa (paCTBOPeHHOTO H B3BeEWICHHOFO) B OalikasbCKMX BOJaX yMeHbILa- 
€TCA, HECMOTPA Ha MOCTOAHHDIM CHHTe3 ero (PUTOMMAHKTOHOM. Ham KaxKeTca, 4TO 
HaOOaemMas JecTpyKiMa OpraHMyeckoro BellecTBa O6yc/OBMeHa B OCHOBHOM 


‘. F 
Vsyuenne cbuTonauktona B 1957 r. Benoch O. M. Koxkopoi, KOTOpy10 MbI MU OjlaroyapHM 
3a MIpeMOcTaBNeHHe MOMyYeHHbIX C10 aHHbIX. 
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HENOCPeCTBCHHBIM OKHCIMTEIbHBIM BO3elCTBHeM KUCJOpOsa,. BbIeAIOIMLerocs 
B BOY B Mpolecce doTocuHTesa uTonManktTona. BosgelicrBue OakTepuambHoli 
(bOpbl HOCHT MOUMHEHHBIM XapakTep. 
B 3aBMCHMOCTH OT KOJMYeCTBEHHOTO pa3BUTHA uTOMMAHKTOHA CHW>KeHHe 
_ cOsepxKaHHA OpraHHyeckoro BelllecTBa MO*KeT ObITh pasIM4YHbIM. Tak, BecHOH 
_ 1950 r. o6mlee coxepxanue ero B NOBepXHOCTHOM coe Bob Baiikana B paiione 
_ moc. B. Kotbt cuu3usocp c 3,1 mr C na 1 1B Kone apes 20 1,3 mr/a B MOu0- 
_ BHHE Mag, T. e. Ha 1,8 mr/a (Ha 60%), NpHHuMaa, 4To 1 mr O nepmanraHaTHoH 
OKHCJIACMOCTH SKBUBaleHTeH | mr C opraHuyeckoro semlectBa (*). Becnoii 
1957 r. 9TO cHuxeHHe B paifone noc. JIucTBeHMUHOrO ObIO MeHBIIUM: 0,54 Mr 
Cua 1 a (oKono 30%). B aprycte 1958 r. B patione CenenruHckoro MeKOBOIbA 
Balikana JecTpyKuMA COcTaBJIAda B pasHbIX TOUKAX OTKPHITbIX palloHOB o3epa 
0,68—0,85 mr C ua | a (50—60%), 
a B ulOIe — Haase asrycta 1959 r. 
3HAUHTeIbHO Colbie — cBpIUe 
3,0 mr/nm (5%). 
‘Takum o6pa3om, dotocunteTuye- 
| CKad aspalluA ABJIAeTCH OJHUM 43 
_ cyulecTBeHHbIX (bakTOPOB B KpyroBo- 
_ pote opraHuueckoro BellecTBa B 03. 
_ Batikan. HecomuenHo, ee pomb He 
OrpaHuuMBaeTcA JIMIb TepHcqamu 
_ MaccoBol BereTalluu (PUTOMMAHKTOHA, 
a IIpOABJIHeTCA MOUTH HeIIpepbIBHO Ha 
IIpOT#2xKeHHU Bcero Tojla, HO B MeHb- 
. WIMX MacuITa6ax, COOTBETCTBEHHO KO- 
_ M4eCTBEHHOMY pasBuTuio cbuTonaH- 
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buamacca, me/rs 


Oxucagemocms 


200 


Mecauye 


Puc, 4. Ce30HHbIe H3MCHCHHA OHOMaCccbI dHTO- 


-KTOHA. 
BaxkHbIM MOMe€HTOM B KpyroBopo- 
_ Te OPraHuyecKOro BellecTBAa B 03. Bali- 


TWIaHKTOHAa (/) HM BeIMYHH OKHCIHeMOCTH BODBI 
(2) 03. Balkan Ha TpaBepce mpotoka Xapay3— 
mbic Kpacupit Sp B 18 Km oT BocTouHoro bepera 
ey ASB), ee 


o3sepa 
“Kall ABJIAe€TCA TO, YTO (POTOCHHTeTH- : 
‘ueckad aspaliua He MpekpallaeTcaA HU B 3HMHHU NoeqHEI mMepuog. Hampo- 
THB, BO BTOPy!0 MOMOBHHY 3HMbI, OCOOeHHO B Obl C MACCOBbIM pa3BUTHeM we- 
CeHHHX JMaTOMeH, HHTCHCHBHUCTb (pPOTOCMHTeTHYeCKON azpallHu ObIBaeT BeCbMa 
SHAYHTeEIBHOH. OTO yCKOpHAeT MHHEepaH3allMio OpraHHyecKoro BelllecTBa, lpe- 
“MATCTBYA efO HaKOMJIeHHIO B Toe BO Bakkana. Kpome Toro, dorTocuH- 
| TeTHUeCKad adpauua OOecneyuBaeT BICOKOe COMepRaAHHeE KHCIOpOAa B BepXHUX 
COAX BOLI O38epa B 3HMHe-BeCeHHHH MosWeqHbI nepwogx. Tak, no HalIMM 
‘HccJIeqOBaHUAM, B TOJbl MACCOBOrO pa3BHTHA MeJIO3HPbl BeCHOM Mepe BCKPHI- 
THEM O3epa OTO JIba COfepxKaHHe KuCTOpOsa B NOBepXHOcTHOH Boge Batikana 
‘qgocturaso B 1950 r. 13,9 mr/a (pation noc. B. Korsi), as 1957 r. 13,8 mr/a 
(pation noc. JIuctBeHuuHoro). B roybl Jenpeccuu B pa3sBHTHH JMaTOMel BecHOr 
cojlepxKaHve Kucmopoya Mepex BcKpbiTuem Balikasa OTO JIbfa B Tex xe palioHax 
O3epa HECKOJIbKO HWxKe, HO BCe Ke LOcTaTOUHO BEICOKO (10,7—12,6 mr/u). 

' YxkaxKem TlonyTHo, uTo meTom 1958—1959 rr. B MepHoybI MaKcHMyMa UHCeH- 
HOCTH CHHe3eIeHbIX B CeeHTHHCKOM palione balikaa cofepxaHue KuCTOpora 
'B MOBEPXHOCTHBIX CJIOAX BOJbI O3epa OBO OOMbUeH YaCTbIO JIMLIb HeEMHOTO 
BEIUe HOPMaJIbHOrO Hacbilenua (He cBbIe 114% HacbIleHuA), YTO MbI OObACHA- 
€M MHTeCHCHBHBLIM ra3000MeHOM BOoeMa Cc aTMOcdepoH. 


Tlocrynusio 
24 If 1961 


Balikasibckad JIMMHOJIOrHueCKad CTaHItHA 
Cu6upceKoro otyenenunx Akajemun HayK CCCP 


UHTHPOBAHHAS JIMTEPATYPA 
1T.f) Buu6epr, T. H. Cusxo, Tp. Bcecowsn. rugpo6von. o6m., 7 (1956). 


lr. lf. Buu6epr, [epsxsnaa mpozyktupuocth Bogoemos, 1960. *B. A. Ckonuu- 
tes, Tp. Toc. oxeanorp. uuct., B. 17 (29) (1950). 
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Jloxxaygn AkayemMun wayk GGGP 
1964. Tom 139, Ne 1 


MHKPOBHOJIOTH A 


B. K. MJIAKYHOB 


O CBA3H AHTHBHOTHKOB TETPALMK JIMHOBOLO PAA 
C AHTATOHHCTAMH BUTAMHHA K 


(II pedcmaeaeno akademuxom B. H. Mlanownuxoeom 8 II 1961) 


AHTHOMOTHKH-TeTpalMKIMHbI, OOaaloulHe WIHPOKMM CIeKTpOM aHTHOakTe- 
PHabHOrO JeHCTBUA, 3aCJ1yKeHHO IIpHBJIeKalOT BHAMaHHe MHOPHX HMCCIeqoBa- 
TesleH. K comaleHHio, BOMpoc 0 Me€XaHH3Me UX JeHCTBHA Ha MUKPOOpraHv3Mbl 
He pelleH Jake B CaMbIX OOWIMX YepTaXx. 

Vmeetca pay, pa6oT, MOcBAULeHHBIX YrHeTeHHIO TeTpallHKMMHaMH CepMeHT- 
HBIX CHCTeM: ypea3bl nu TentTHyas (1), CyKUMHZerHapasbl (7), HATpOpesyKTasbl 
(?), CHCTeMBI, KaTasIM3UpyrouleH OKHCeHMe TIOTaMHHOBOH KuCcHOTHI (4), HT. 1. 
OHakO B OOJIbINMHCTBE 3THX PaOOT NIPHMeHANCh KOHUCHTPalu AHTHOMOTHKOB, 
3HAUHTEIbHO IIpeBbiUlaollue OakTepHocTaTuyecKHe, a HeEKOTOPbIe H3 U3y4aB- 
IUMXCA CPepMEHTOB TOaBJAMCb TAKKe OMOMOPHYECKH HeEAKTHBHBIMH MpOLyKTaMu 
pacnaya TeTpaluksHHOB. Hakonell, pa6oTbl, NpOBOAMBIIHeCA MCKJIIOUMTEIbHO 
Ha W30JIMpOBaHHbIX (PepMeHTHBIX CHCTeMaX HM He MOATBeEp2xKeHHbIe Ha KMBBIX 
OObeKTAaX, He MOryT ObITb JOcTaTOUHO yOeluTebHbIMU. Ente B 1929 r. MWanom- 
HHKOB (°) MOKa3aJI HEOOOCHOBAHHOCTb MepeHeCeHHA pe3yJIbTAaTOB, MOJYYeHHBIX 
¢ (epMeHTHBIMH CHCTeMaMH, Ha MKHBbIC KJICTKH. 

Bouibuierc BHUMAHHA 3aCJIYKUBAalOT PaOOTHl, MpOBeeHHble C, HeMOBpexkTeH- 
HbIMH OaKTepHAMH, B KOTOPbIX MOKa3aHO, YTO OKCHTeTPallHKJIMH M XMOpTeTpa- 
IMKJIMH TOPMO3AT Tpomecchl dPocbopuMpOBaHHA Y 30JOTHCTOFO cTapusOKOKKa 
(°, 7), a TakoKe MOMaBJIAIOT OKUCIeEHHe pala OpPraHvyeckHX CyOCTpaTOB: TVIIOKO3BI, 
nupysata u yp. (*). [Ipu cpaBHuTesbHOM H3yYeHHU WITAMMOB MHKPOOpraHH3Mos, 
YYBCTBUTeIbHBIX HM YCTOHYMBbIX K TeTPallMKMMHaM, NOKa3aHo (*), 4TO cTadu0- 
KOKKH, IIpMoOOpeTmive ycTOHYMBOCTb K XJIOPTeTPalHKIMHY, CTAHOBATCA Oowee 
a3pOOHBIMH, a BbIpAalllMBaHHe UX B aHaIPOOHHIX YCJIOBHAX BO3BpalllaeT HM UyB- 
CTBHTebHOCTb. M3BecTHo Takxe (1°), uTo mTamM Streptococcus lactis, ycToH- 
YUMBbIM K OKCHTeTPalUKJHHY, OOaaeT NOHWKEHHOH CKOPOCTbIO CHHTEe3A Cpoc- 
(OpHbIX SPHPOB caxapos. 

Bce 9TH JaHHble HABOJAT Ha MBICJIb, YTO NepBUYHO MOparxkKaeMbIM TeTPaluKJH- 
HaMM 3BEHOM B OOMeHE OakTepHaIbHOM KJIETKH ABJIAIOTCA MIpOeccbl AKKYMYJIH- 
POBaHHA SHEPrHH, Mporleccbl TaK Ha3bIBAeMOTO KOKHCIMTeMbHOrO Poc*opHJUpo- 
BaHHA». Takum 06pa30M, MOxKHO ObII0 Obl OObACHUTb NOJYYeHHbIe pATOM ABTOPOB 
WaHHble O NOJaBJICHHH TeTPallUKIHHaMU OMOCHHTe3a OeKa y MAKPOOpraHH3MoB, 
TaK KaK MHOPOCTyMeH4aTHI Mpomecc MOCTpOeHHA OeNKOBbIX MOJICKYJI MO KET 
MIpOTeKaTb, CCTECTBEHHO, JIMUIb MPH HaJIMYHH H3BeCTHOrO 3allaca erKOMOOMIH- 
3yeMoH 9HeEprHuH. 

Pa6otamu mocmeqHUX eT ycTaHOBJeHa BaxkHaA pOsb BUTaMHHa Ky B Mpo- 
ieccaX. HaKOIIeHHaA g9Heprun. IJoKka3aHo, 4TO BuTaMMH K, HeOOxOZHM Waa 
OKUCIMTeIbHOrO cbocpopHAMpOBaHHA KaK B X%XHBOTHBIX KeTKax ('1), Tak MB 
OakTepMasbHbIx (12), 

HTHOMOTHKH-TeTPallMKIMHbI OONaaioT U3BeCTHbIM, JIErKO 3aMeTHbIM TIp¥ 
CONOCTaBJICHHM CTPyYKTYPHbIX (OPMYJI CXOACTBOM C BUTaMMHOM K,, c OfHOK 
CTOPOHBI, H ero aHTaroHucTamu*, c fpyroi. 


* 
ANTaroHHCTbI BHTaMMHa Ky Ha3biBaloTCA TakxKe aHTHKOAaryANTAMH, Tak KaK OHH Mpenar- 
CTBYIOT CBEPTbIBAHHIO KpOBH y 2KMBOTHBIX. 
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AHTHOMOTHKH-TeTpaluK.THHbI Buramun Ky Auraronuerp! BuTaMuna Ky, 
R=Cl; R’ =H — xaoprerpauukaun R = H — guxymapun 
R=H; R’ = OH — oxcurerpaunkaun 
R= R’= H — terpauukaun R = COOC3H; — Tpomexkcau 


QOTO HaBesIO HAC Ha MBICJIb, UTO B OCHOBE MEXAHU3Ma JeliCTBUA AHTHOMOTHKOB 
‘TeTPalHKAMHOB MOXKeT eKATb WX aHTarOHH3M K BuTaMuHy Ky. 

IIpopepke Bo3MOxXHOM CBA3H AHTHOMOTHKOB TeTPAallMKIMHOBOTO pHa c 
@HTarOHMCTaMu BuTaMuHa K, H NocBsllleHa HacTosulaa pa6oTta. B ocHoBe ee 
JI@%KUT CPpaBHeHHe OTHOIICHHA K AHTarOHHCTaM BuTaMHHa K, JByX UITaMMoB 
Staphylococcus aureus 209 P, uypcrsuTenbHoro uM ycToiuuBoro K TeTpallHKJIH- 
‘Ham. Buonormueckue oOcoGeHHOCTH 3THX INTaMMOB HM UYBCTBUTeEIbHOCTh UX K 
‘pa3sIMUHEIM AHTHOHOTHKAaM OXapakTepH30BaHbI B paGotax (1*,14), MaHuMabHas 
TloxaBisiowlan osa XJOPTETPalMKMHHA JX YYBCTBUTebHOFO WITaMMa paBHA- 
Macb 0,1 pr/Ma, Torqa Kak Ja ycrolunBoro Ona Oba NPHOAH3HTebHO B 800 
‘pas Bbime u coctaBliana 80 pr/Mn. 

Ecam TeTpaluksIMHbl LelcTBUTeIbHO TopaxkalorT cuctemy, BKJIOUAIONLYIO BH- 
TamuH K,, TO y pe3HCTeHTHOTO ITaMMa cJlelyeT NpeANOOKUTb H3MeHEHHA 
‘MMeHHO B STO CHCTeMe. OTH H3MeCHEHHA, KaK JICrKO IpelcTaBHTb, MOTJIM Ob! ObITb 
OOYCNOBJEHEI MOBbILeCHHbIM OHOCHHTe3OM cCHelMpuyecKOoroO MpOu3BOAHOFO BUTA- 
MuHa K,, BbIKIOUeHHeEM CHCTEMbI C BATAMHHOM H3 OOMeHA BellleCTB, 3aTPyHeEHHeM 
ocTyla aHTHOMOTHKA kK TaKOH cucTeme HT. 2. Bo Bcex cayyaAX JOJKHO OBLIO Obi 
HaOl0aTbca YBEMM4eHHeE YCTOHYHBOCTH He TOJIbKO K TeTPallHKJIMHaM, HOH K He- 
KOTOPBIM ApyrMM aHTaroHHcTaM BHTaMHHa K,. 

Hamu ObuIM CHHTe3UpOBaHb! Win uCHbITanuh WHKyMapHH — 3 ,o -(MeTHJIeH) - 
Ouc-(4-oKcHKyMapHH), AHTaTOHUCTHYHOCTS KOTOPOrO M10 OTHOMIEHHIO K BUTAMHHY 
KK, JOKasaHa He TOJIbKO JIJIA 2KMBOTHBIX, HO H JIA MAKPOOpraHH3mos (1°), a Takxe 
TpoMekcaH — 3THOBLI apup 3,3’-(KapOoKcumeTHieH)-Onc-(4-oKCHKyMapHHa) 
M, Hakone, 3-(a-cbenu-B-aleTHISTH)-4-OKCHKYMapHH, AKTHBHOCTb KOTOPBIX 
(IX 2KMBOTHBIX 3HaYHTeIbHO HWKE AKTHBHOCTH JHKyMapHHa. 

VcnbitaHua 2THX coequneHui Ha o60ux wiTammax Staphylococcus aureus 
203 P npopogusaucb MeTOJOM pasBeeHia B MACO-MeMTOHHOM arape Hu TypONIH- 
MeTPHUeCKMM MeTOAOM Ha cpese c ruqpomH3atom Kaseuna. Iloryyennple pesyJb- 
TaTbl IipefcTaBeHbl B TaOn. |. 

Ta6Oauua f 


Kouleutpaluu auTaronucToB BuTaMuHa Ky, BbIsbIBarolHe nojlaBsenue pocta 
IyBCTBUTeJIbHOrO HM ycTOMYMBOrO K TeTpallMKMHaM wtamMMosB St. aureus 209 P (B ur/MuJ) 


A Menu MaueruisTus- 
JluxyMapHH TpomekcaH OKCHKYMapHH 
lltamm 
Ha 50% nowHoe Ha 50% | nmoamHoe Ha 50% nowHoe 
! 
' | 
LyBcTBUTesbHbIi 4 285) 90 He mozapa.? 60 | 200 
’croiiunBblit 80 He nojlaBul.4] He MoaBu.” | He TWOj,aBut. He nomaBua.® 
1 Konuentpanua 200 pr/mMa nogapaser pocr na 90%. ?Konnentpauua 200 pr/Ma nofapaaetT pocr Ha 
0%. * Konuentpauus 200 pr/ma noqaBsaaer pocT Ha 330/ . 4 PacreT B UpHCyTCTBHY TBEPpAOrO AHKYMapHHa. 


. ©. B erO HaCbILJEHHOM pacTBope. 


M3 Janupix Taba. 1 BuyHo, yTo miTamm Staphylococcus aureus 209 P, yc- 
OWUMBLI K TeTpalluKuMHaM, OOaqaeT onpesenenHolt yCTOHYHBOCTbIO H K 
'yMapHHOBLIM aHTaronuctTaM BuTamuHa K,. Murepecuo,4To TpoMeKCaH, a Tak»Ke 
-(a-benut-B-anetumsTus)-4-OKCHKYMapuH,  TMpOABJIAIOULMii = =MeHBIIYIO  aK- 
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THBHOCTb Ha 3KMBOTHBIX, OKa3aJIHCb MeHee aKTHBHBIMA MH B JaHHOM cylyqae 
OrpaHHueHHad paCTBOpHMOCTD HCIbITHIBABINMXCH BeLECTB He MOsBOMMMAa OMpe- 
JI@IMTb UX KOHIJCHTpPallMH, 3aMeTHO NOfaBJIAIOUIMe PocT Jeg Bere K TeTpa- 
IMKIMHaM ITaMMa. 

IIpu omeHke faHHEIx Tam. 1 ceqyeT y4ecTb, 4TO WITAaMM Staphylococcus 
aureus 209 P, ycrofiuupblii K TeTpalukMHaM, He OONafaeT NOBbILNIeEHHOM ycTOH- 
YMBOCTbIO HH K JpyrHM aHTHOMOTHKaM (1°), HH K TakOMy «bIXaTesbHOMY» 
any, kak KCN (Haum Jlannpie). Takum 0Opa30M, NOBBbILWeHHe ero ycTOHUMBOCTH 
K aHTaroHuctTaM BUTamMuHa K, MOxeT ObITb CBASAHO He C H3MeHEHHeM MIpOHH- 
aeMOCTH, a CKOpee C TeM, YTO KaK AHTHKOATYJAHTbI, TAK MU TeTPallMKJIMH 
nopaxkaioT OJHY M Ty %e CHCTeMy, 3aBMCAIyIo OT BUTamMuHa K,. 

B xKauectBe Jpyroro KOCBeHHOTO JOBOJa.B NOMb3y Halwero NpeNoMO*KenUs 
O CXOJ[CTBe M€X@HH3MOB JlelicCTBUA Ha MAKPOOpraHH3Mbl aHTarOHUCTOB BUTaMUH< 
K, M avTHONOTHKOB-TeTPallMKHHOB MOXKHO MPHBECTH TOT (bakT, 4TO CHeKTE 
aHTHOAKTepNabHOrO AeHCTBUA TeTPAallMKMMHOB JOBOJbHO XOpouio copnanag) 
cO CI€KTpOM aHTHOakTepHabHOrO jJjelicTBHA JMKyMapuHa (7°). 

B sakmouenve aBTOp IpMHOCHT rayOoKyt!0 OsarofapHocTb akay. B. H. Ia. 
MOWHUKOBY 3a pYyKOBOJCTBO padoTon. 


MockopceKnii rocyfapCTBeHHbIt yHHBepCcHTeT Tlocrynuno 
um. M. B. JJlomoHocosa 13 J 1961 
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MHKPOBHOJIOIH 1 


B. fr. MJIAKYHOBA 


, O HOBOM TIPOXYKTE METABOJIHV3MA 
ACTINOMYCES AUREOFACIENS JIC — B-16 


(ITpedcmaeaeno axademuxom B. H, Ilanowxukoeom 8 II 1961) 


IIpv usyyenuu dusvonoruu u OMOXuMuM Tpoxyuenta XmopTeTpanukiuna 
Actinomyces aureofaciens JIC—B-16 paz ABTOPOB OTMeUaJI, ITO OOMEH BeIILeCTB 
y STOO OpraHH3Ma upesBEIYaHHO MaOWJIeH H 3aBHCHT OT MoceBHOrO MaTepHasia 
(*,*), HcTOuHHKa yriepoya wu asotTa (*), a TakxKe OT KOuMYecTBa cbociopa 
B cpege (‘). 

a cpejlax C KYKYPY3HbIM 9KCTPpaKTOM HM KpaxMasIOM HaGsOMaeTcA O6pa3zo- 
BaHHe XJOPTeTPAUKMMHa, a pH H3ObITKe Pocdopa HakallMBaeTCA NMMPOBHHO- 
rpayuHaad KucoTa (*). 

Hamu Opl0 MoKa3aHo, 4TO Ha cpere, coxepxKarleli rmumepuna 3%, (NHa)2SOa 
0.3%; acnaparuHoBokucnoro ammonua 0,15%; sSHTapHoKHcOoro aMMOHHA 
0,35% > KeHPOs 0,035%; NaCl 0,1%;MgSOs-7H20 0,05%; MnSOs-6H20 
0,001 %; CuSOs-5H20 0,0005%; ZnSO1:-7H20 0,0005%, mpu nepecepe Ha Hee 
cO cpefbl, cosepxalleh KyKyPy3HbIM SKCTPaKT, MapaeIbHO Cc OOpa30BaHHeM 
XJIOPTeTPaWMKIMHa HW MHMpOBHHOrpaHOH KMCOTHI HaKallJIMBaeTCA TakKxKe He- 
| M3BeCTHOE BellecTBO, OGaarollee CHJIBHBIMH BOCCTAHaBJIMBAIOILHMH CBOHCTBaMH. 
Yxe 24-yacoBad KYJIbTypasbHad XKUKOCTb, NOTyYeHHad Mocme OTAeNeHuA 
' MHLEIMA PUIbTpOBAHHeM, JIerKO BOCCTAHABJIMBala Ip OObIMHOH TeMMepatType 
| B WesOuHOH cpeze TO MeTaIJIOB comH cepeOpa u pTyTH, 2,6-quxnopdeHoHH- 
- JOMeHOMAT, XMOPUCTHIN TpuhenusITeTpasouui. 

O6pa3s0BaHHe STOrO BOCCTAHABJMBalOllero BeMleCTBAa He COMpOBO*KAaOck 
HaKOMJICHHEM MMPOBHHOrpayHOK KUCJIOTHI MU AHTHOMOTHKA, ECM MpoBeweHO He 
MeHee Tpex TlepeceBOB Ha CHHTeTHYeCKOH cpeyse. Hakonwenue peqyuupyromlero 
BelleCcTBa HET NapasIeIbHO HapacTaHuio OMOMACCHI H AOCTHaeT HA TPeTbH CYTKH 
passuTua | % (B nepecueTe Ha aCKOPOHHOBYIO KHCJIOTY), a 3aTeEM KOHIeCHTpallua 
ero Maflaer nourm jo 0. AcKopOnHoBad KuCIOTa, B CHIy ee OOJIbIIOH BOC- 
CTaHaBJIMBaIolleli CHOCOOHOCTH, UCMONb380BaIacb HAMM KaK cCTaHapT MpH 
KOJM4eECTBEHHOM OlpeyemeHuu pelylupylollero BeulectBa. B ocHOBe MeTojla 
JexkalO OOpasopaHHe HepacTBOpHMoro B Bose capmMasana (BellecTBO Kpac- 
HOO BeTa), OOpasyrolleroca Mp BOCCTAHOBJICEHHM XJIOPHCTOrO TpHeHuITeT- 
pa3so0uua B mWeOUHOH cpere. 

Bio OGHapyxKeHO, 4TO Moce SKCTParMpOBaHHA KYJbTYpabHOH AKUDKOCTU 
H-OyTaHOIOM MH 2cupoM (Ip 9TOM SKCTparHMpyloTCH MMIMeHTHI UM XJOpTeTpa- 
| IWMKJIMH) BOCCTaHaBJIMBAaIOUlad CMOCOOHOCTh KYJIbTypabHOH 2XHAKOCTH MOMI- 
HOCTbIO coxpansetca. TlosTomy Aviat MOMyYeHHA BOSMOXKHO Oosee uuCTOrO pac- 
TBOPa BOCCTAHOBHTEIA KYJIbTYPasbHad XAKHAKOCTh OOpabaTbIBaNach TPUXxJIOp- 
_ ykKcycHow KuCTOTON Ia ocaxKeHuA OeNKOB (eCJIM 3TO ObINO HeOOXOMMO) H 
“9KCTparupoBasach H-OyTaHOJIOM HM S(PHPOM H3 KUCJON cpeqHl. 

Oxkasan0cb, 4TO KYJIbTYPaJIbHad 7KUAKOCTH LaeT MpOObl Ha CaxXapa, OCHOBAH- 
HbIe Ha MpOMexyTOUHOM OOpa3s0BaHHH cbypyposa HM MeTHATIMOKCaA: Mpoby 
Momma, anTponHylo mpo6y uM aeT KpacHoe OKpalliIMBaHne C yKCYCHOKHCJIbIM 
aHWJIMHOM IIpH KHNAYeHHH Cc COMAHOK KucOTOH. Ha ocHOBaHHH 3TOrO, a TakoKe 
WCXOAA U3 yxKe OMUCAHHBIX (PH8HKO-XMMHYECKUX CBOHCTB BOCCTAHOBMTeIA MBI 

peWMOMOKUIH, YTO OH OTHOCHTCA K KJIaccy CaxapoB, HM Cfle/asH MOMNbITKy OCca- 
Tb ero B Bue 2,4-NHHUTpOpeHu03a30Ha. 
JlelicTBuTenbHO, , KYJIbTypaJIbHad %XKUAKOCTh, OOpadoTaHHad OMMCaHHbIM 
06pa30m, pearupopavia c 2,4-MHUTpOenMIrHApasMHOM C OOpasoBaHHeM ocalKa, 
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TIPMYeM Mocde yaIeHHA MpOLyKkTa B3aMMOMeliCTBUA BOCCTAHOBMTEebHbIe CBOIi- 
‘CTBA KYJIbTYPaJIbHOH %%KHAKOCTH MOMHOCTbIO YTPa4dHBaJHcb. 

X pomatorpadHvyeckH Ha OKHCH asIOMHHUA HAMM ObIJIO MOKa3aHO, YTO TIpOAyKT 
B3aMMOJelicTBHA Cc 2,4-1MHUTPOMeHHPHApa3sHHOM TipejcTaBseT COOOH MHJH- 
BULyasbHOe BellecTBO. XpomaTorpaduehH Ha OyMare KyJIbTyPaJIbHOH KAAKOCTH 
B CHCTeMe paCTBOpHTeeH AIA yrueBolos (°) OblWIO yCTaHOBAeHO TakxKe, 4TO 
BELECTBO, TPOABJIAIOULeeCH XJIOPHCTHIM TpPHeHHJITeTPa3sOIMeM, MH BEeILeCTBO, 
pearupyroulee c 2,4-2MHUTpopeHHIrHypasHHOM, HMeIwoT OfMHakoBoe Rf. Ha oc- 
HOBaHHU STOO HaMH Obi CeaH BbIBOX OO HACHTHYHOCTH STUX BeLIeCcTB. 

IlponykT B3anMojeicTBuA c 2,4-MHUTPOeHWITHApasHHOM OTMIMYAeTCH 
m0 psy CBOHCTB OT THApa3s0HOB AMOKCHAalleTOHA, FIMMepHHOBOFO ablerusa, 
MMpOBHHOrpalHOH HU TIMOKCaIeBOH KHCJIOT, a TAK2KE OT O3430HOB MeHTOS H TeK- . 
co3, 2- u 5-KeTOrIIOKOHOBbIX KHCJIOT H pada Apyrux BeulecTB, HanOomee yacTo 
BCTpeualOWHXCA B OHOMOrHYeCKHX MaTepHadax. OH upesBEaHHO TpyHO pac- 
TBOPHM B BOJ€ HW OPraHHyeCKHX PaCTBOPHTeJIAX, HECKQJbKO PaCTBOPHM B alle- 
TOHE WM STHJaleTaTe, KPHCTasIM3yeTCA H3 MHOKCaHa M HUTpOGeH30vIa. Temme- 
patypa nuaBmeHus 300—305° (c pasnoxenuem). IIpu pacrsopeHuv B CHMpTax, 
alleTOHe, J[HOKCaHEe B IIPHCYTCTBHH WLeOUN NMOyYaeTCHA PpacTBOp APKO-uoseTOo- 
BOrO I[BeTa, AB HHTpOOeH3:0N1e — spko-cuHero wBeTa. [locueqHHe peakiHN Oovlee 
CHeNMPUYHbI, YEM BOCCTAHOBJIeCHHeE XJOPHCTOFO TPHeHHJITeTpas0HA, OHH UC- 
NOIb30BaIHCb JIA KOJIMYCCTBEHHOFO ONpeeeHHA BOCCTAHOBMTeIA Ha cpelax 
€ BOCCTAHaBJIMBalOllHMH CaXxapaMh. 

Ilyrem xpomatorpapuu Ha Oymare KYyJIbTypaJIbHOH 2%XHKOCTH B CHCTeME 
pacTBopuTeleH MMpMAHH — sTHJaleTaT — Boga (2:2: 1) u 9OMpoBaHHsi 
BOJOH BeUIeCCTBA, MPOABJIAIOWErOCA XJIOPHCTLIM TpudeHHITeTpasoHeM H 2,4- 
IMHUTpOMPeHHITHApasHHOM, Obl MOJyYeH BOJHbIM pacTBOp BOCCTaHOBHTEIA, 
CBOOOJHBIM OT XJIOpTeTpauHkKIHHAa. PactBop oOaqad TEMM Ke BOCCTAHABJIMBAIO - 
UMMM CBOHCTBaMH, YTO MW KYJIbTYPaJIbHad X2KHAKOCTb, WaBasl WpoObl Ha caxaps 
M MpOHsBoLHOe C 2,4-7MHUTPOeHHJIrHApasHHOM, HACHTHYHOe OMMCAHHOMY BBILLe. 
IIpu ucnbiranuu OnoorMyecKOli AKTHBHOCTH MOJyYeHHOrO pacTBOpa Ha 30J10- 
THCTOM CTapHJIOKOKKe OOHapyxXeHO ciaO60e NofaBseHue pocTa. 

M3 aHHbIX 3JIEMeHTapHOroO aHaJIH3a MpOLyKTa B3aMMOeHCTBUA C 2,4-7,MHUT- 
podeHHIrupasvHOM cJleqyeT, YTO B HEM Ha KaxK ble mWlecTh aTOMOB yrsmepoya 
IIPHXOAUNTCA MO Ba ocTaTKa 2,4-7HHATPO*eHHITNApasnHa. 

Bce H3IOx%KeHHOe BBIMNe 3aCTaBJIAeT MpeNOMOKUTb, YTO MbI HMeeM Jeo C 
IIpOLyYKTOM OOMeHa BelecTB, elle He OMMCaHHbIM (MO KpaHHeH Mepe Jia aH- 
HOrO MMKpOOpraHu3Ma) WH OTHOCALLHMMCH K Kslaccy CaxapoB. 

V1. JI. Pa6oruosok (°) B nocmeyqHee BpeMaA HalieHO, YTO pA MHKPoOOopraHHs3- 
MOB BbIJleJIHeT B Cpey BeULeCTBa, CHMKAIOULMe OKHCJINTeJIbHO-BOCCTAHOBHTEJb- 
HbIi MOTEHIMa, HO IpHpOJa ITHX BellecTB He Oblla ycTaHOBIeHa. OueHb BeposT- 
HO, 4TO OOHAPyXXeHHOe HAMM BeLLECTBO ABJAeCTCA OMHUM W3 TAKUX IpOLyKTOB 
MeTaOomu3ma. JlelictButembHo, H.C. Eropos u WM. I. Bapanosa (’) noxasaan, 
4TO IPH KYJIbTHBUpOBaHHU TOTO %Ke CaMOro OpraHH3Ma, YTO MW M3y4aBinlca 
Hamu Act. aureofaciens JIC — B-16 Ha cpege, cogep2Kallieii B KauecTBe HCTOU- 
HUKa yrulepoya roKo3y, HaOMOWaeTcA CHIbHOe CHHKeHMe FHe. Mbt ycTaHoBu- 
JIM, 4YTO Ha 9TOH cpese Takxe OOpasyeTcA BeeCTBO, OOsafarollee CHJIbHbIMH 
BOCCTAHOBUTeJIbHBIMH CBOHCTBAMH H, MO-BUJMMOMY, HeHTHYHOe OMMCaHHOMY 
BBIILIE. 

B 3ak104eHHe aBTOp BbIpakaeT GularoqapHoct. aka. B. H. WWanomnuKosy 
3a PYKOBOJCTBO HacTOAueH padoToH. 

Mocxoscknlt rocyapCTBeHHblit yHuBepcuTer Tlocrynnuo 

um. M. B. Jlomonocosa 13 1 1961 
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BHO®H3SHKA 


C. 10. FOJIBJAT 


SABKCKMOCTb 3®EKTA KOMBUHKPOBAHHOH 
OBPABOTKH STREPTOMYCES AUREOFACIENS 
YJIBTPA®HOJIETOBbIMH WH PEHTTEHOBCKUHMH JIYYUAMH 
OT XAPAKTEPA OBPABOTKH 


(ITpedcmaeaeno axademuxom B. H. Cyxauesoim 4 XI 1960) 


_. B page paOor Opiio noKka3aHoO, YTO MyTareHHas scptpeKTHBHOCTb PeHTTeHOB- 
€KUX Hy. -. WyyeH He ONpededAeTCA TOJbKO KOJMYECTBOM MOPJOMeHHOH 9Hep- 
THU, HO MOXKEeT ObITh MOAMPUILMpPOBaHa C NOMOMIbIO pALa PakTOPOB Mu ycOBUii, 
BJIMAOWULAX Ha YYBCTBHTeEJIbHOCTh KJICTKH K JyuHcTo aHeprun (’, *°). JleicTBHe 
PaAMallHu U BOMPOCh! 3auHTbI 2%KHBbIX KJIETOK OT Hee OCBEIICHbI B pAe pasot 
:. he 

H3BecTHO, 4TO JIeTAIbHbI apeKT OGYYeHUA MOMKET ObITh 3HAYHTEIbHO CHH- 
2KeH, CCIM OakTepHH Noce OOyYeHHA HHKYOMPOBAaTb IpH cyOonTHuMaJIbHOoLi 
TemilepaType, OcO6eHHO Ha KOMIVIeKCHbIX cpezax (*, ®). M3BecTHO Take, 4TO 
(K€TKH BOCCTAHABJIMBaIOTCA B IPHCyTCTBHH HeEKOTOPBIX 9KCTPaKTOB, TaKHX, 
Kak JPORKRKEBON, CeIe3eHOUHbIM, KOCTHOrO Mosra H Jp. (“). BoccTaHaBIMBalo- 
UMM CBOHCTBOM OOJlafqaloT H HeKOTOpble aHTHOMOTHKH (1%). OgHako, Ha Hall 
BSA, WIA YMeHbUIeHHA sdspekTa OT paNaluu Oolee MepCMeKTHBHOHM ABJIA- 
eTcd OOpaOoTKka fo o6yyueHHaA. 

Ene 40 net Tomy Hasaq Holthusen (°), a no3qHee Thoday u Read (11) yKa- 
BbIBaIM Ha BJIMAHHE KMCJIOPOHOrO HallpAKCHHA Ha YYBCTBHTCJIbHOCTh KJIETKH 
KK JeHCTBYIO peHTTeHOBCKHX Jyueli. GalluTHOe elicTBHe OT MOHH3Hpyroulel 
Paavaun OKa3EIBaIOT PAT COC MHEHHH, Kak HallpuMep, WHCTeHH—A@MUHOKHCJOTA, 
cojepxamaa rpynny SH, o6magarouyHH cnocoOHOCTbIO yaJIATb KMCOpO He- 
MOCpeCTBeEHHO H3 TKAHH %KMBOTHBIX. 

Back u Herve (?) BnepBble yKa3aiu Ha B-MepkaliTosTHJIaMHH (IjHCTeHH), 
a D. G. Dotherty un W. T. Burnett (4) — Ha S — B-amunosTuau30THyppoHuym 
BeHBs (AET), Kak Ha 3alHTHBIE CpescTBa OT MOHM3HpyiouleH paynaun. 
OvueHb OFpaHMYeHHbIM 3aLlHTHbIM elicTBueM (TOMbKO Ha OakTepHH) OOaatoT 
HEKOTOpble KapOOKCHJIbHbIe CoeqMHeHHA. XUMMYeCKasH COpadoTKa addeKkTHBHA 
pH UCHOIb3OBaHHH JlO WIM BO BpeMsA OOJYYeHHA. 

IIpu usyyenun addeKTHBHOCTH B3aHMOJeHCTBUA PeHTTEHOBCKHX HU y. -p. 
ayyelH HaMM OblIO yCTaHOBeHO, YTO reHeTHYeCKUH S*eKT OT KOMOMHUPOBAHHO! 
OpasoTKH B 3HaYUTeMbHOM CTeEMeHH 3aBHCHT OT NOpALKa OOMyYeHNH, MHTepBa- 
10B M@KIy HAMM HM OT pxARa ycOBUli O6paboTKH (?). 

YUHTHIBAA TOKCHYHOCTh OOJIbINMHCTBAa XUMHMYCCKHX 3aLHTHbIX CpeCTB, 
Mbl TIOCTABUIM Mepel cool 3aauy BbIACHHTb BO3MOXKHOCTbh MOHWKeHHA 9ip- 
PeKTHBHOCTH JlelicTBHA PeHTTeHOBCKHX Jyyel MyTeM IIpHMeHeHeHUA cbusnyec- 
UX (aKTOPOB 3alllMTHI. . 

Kpome Toro MbI peuIvuIM BbISCHUTb 3aBHCHMOCTb adeKTa KOMOMHUPOBAHHO 
DOpadoTKU y.-). HW peHTTeHOBCKUMM Jy4YaMH OT WeHCTBUA NOAHBIX H PpakiHo- 
{MPpOBaHHBIX 03. 

| O6beKTOM Ja uccenoBaHuA calyx wiTamMM Streptomyces aureofaciens 
IC-B-16. Tlonpo6uoe onmncanue miTamMa, cped, MpHroTOBJeHMA CIOpOBOH cyc- 
I€H3HM OblIO MpuBeeHo B MpesbIAyuHx padorax (°). McTouHukoM peHTreHOBCKUX 
tyuei Obima Onu3sKocoKycHaA TpyOKa peHTreHoBcKoro ammapata PYM-7, pa- 
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6oTaroulan Ha pexume 60 KB u 20 Ma. MntencupuoctTh O6my4eHua cocTaBIANa 
631,75 r/cexk . Uctounukom y.-b. myyel cryxusM DBe OakTepHUMTHbIe Jambi 
BYB-15. Oxoso 80% myueli umeio 4 2537 A. IIpuuataa B pa6oTe q03a ycra- 
HABJIMBalaCh CIelHaIbHbIM WO3HMeTpom YOM-5. Cycneu3uA B AHCTHIMpOBaH- 
HOM BOJe MpHroTOBAAIach Nepex OOyyeHHeM M pacceBalacb Celiyac Ke TOCIEe 
o6pa6oTku. Bo Bcex 9KCMepHMeHTaX OHH BU OOMyYeHA CeMOBa 3a APyruM: 
C MHTepBanamu He Oovee 10 Muu. 

Bo u36exaHue coTopeakTHBalMH nocnme KaxKyoro oOsyueHuA y.--. 
JTy¥aMu CYCHeH3HA BalllMalach OT MleHCTBMA cBeTa. 

Jl cpaBHeHua JelcTBHA MOHEIX HM JpOOHBIX 03 PeHTTeHOBCKUX Jy4ert 
Ha BbbKHBaemocTb cnop S. aureofaciens JIC-b-16 cnoposaa cycnensua oO/y-~- 
yanacb 030 36 000 r, a 3aTem 9Ta 03a ApoOunacb B 2—3 pasa (Ta6n. 1). 
Kak Buguo u3 Taba. 1, pH ApoO6meHuu NomHOK JosbI B 36 000 r B 2 pasa c MH- 
TepBalaMu MexKily O6syYeHHAMH He Josee 10 MHH. BbOKHBaeMOCTH MOBbICH ACh 
m0 0,1%, 7. e.B 2,5 pasa. IIpu Apo6meHun 03h B 3 pasa, T. e. IPH TpexKpar- 
Hom o61y4eHuH Jo3s0n B 12 000 r c Temu »Ke HHTepBasaMu Mex,y OOJyYeHHAMH, 
BbDKUBaeMOCTb cocTaBia 0,22%, T. e. B2 pa3a OONbIe, YeM IPH JByXKpaTHOM 
poOjeHun Joshi u BS pa3 Gombe, YeM IIpH OOMyYeHHH NOHO W030K B 36 000 r. | 

Takum o6pa30M, Tp OGyYeHHH PeHTTeHOBCKUMH JIydaMH JleTaIbHBIM 3cp- 
(beKT OT OOpaGoTKH NOHO O30 Obl 3HAUMTeEMbHO CHJIbHee, YeEM pH OOMY- | 
YeHHH JPOOHBIMH O3aMu. 

Ene 6olee pe3kand pa3sHulla B BbOKHBaeMOCTH HaGsmMOMalacb pu mpo6wenns | 
O3bl OOyueHUA y.-c—). Wyuamu. JIA BHIABICHHA JleTaIbHOrO S*pdpeKTa OT Jei- 
CTBUA MOHbIX HM ApOOHEIX 03 y.-c). Wyyel, cnopoBaa cycnexn3ua S. aureofa- 
ciens o6myyaracb 030% 4000 spr/mM?, KoTOpaa 3aTeM 2poOusacb B 2 u 3 pasa 
(Ta6m. 2). | 

Vtak, ip qpo6menuu nomHolt po3sbt B 4000 spr/mm? B 2 pasa c MHTepBaslamHy 
MexK]y O6yyeHHAMH He Gosee 10 MHH. BLIKHBAeMOCTb MOBbICHach B 6,3 pasa, 
a TIP Apo6senuu WO3bI B 3 pasa BbIKUBACMOCTb NOBLICHaCh B 44 pasa 110 cpaB- 
HeHHIO C BLDKUBAeMOCTHIO TIP OOYYeHHU NOMHOK Wo30u. Takaa %Ke peskaa pa3- 
HWWa B BbIKHBaeMOCTH HaOOasacb pH KOMOMHHMpOBaHHOM OOJyYeHHN MOWI- 
HBIMH WH J pOOHbIMM JO3AMM PeCHTTeHOBCKHX HM 3aTeM y.-c. myyer (Tabn. 3). 

V3 in Ta. 3 BUIHO, 4TO NOCHE LelicTBMA MOMHBIX 03 PeHTTeHOBCKUX 
(36 000 r) u y.-tb. ryyet (4000 spr/mm?) BEpKuBaemocTs cocTaBsana 0,000016% . 
IIpu gpo61enuu fo3bl B 2 pa3a, BbDKMBaeMOCTb NMOBBICHIacbh JO 0,00041 % 
T. e. B 27,5 pasa. Ene Oompiiee NOBbILIeHHe BLUKMBaeMOCTH HaGIOAao0cb pH 
WpoOleHuu 403 B 3 pasa, Kora BbLKHBaeMOCTb cnop S. aureofaciens Jona 
no 0,003%, T. e. oKa3anacb B 187 pa3 OoubIe, 4eM Moce KOMOMHMPOBaHHOr 
OOYYeHUA MOIHBIMH JO3AMM PeHTTeHOBCKHX HM y.-c. wyuel. ) 

CopepiieHHO Jpyrad KapTHHa HaGmORalacb Ip KOMOMHHpOBaHHOM JexcT- 
BUM y.-c). M PeHTTeHOBCKHX Jy¥eH, HO Ip OOpaTHOH NocmeMOBaTeMbHOCTH OOY- 
yeHus: y.-p.— X, Kora OHO O6yYeHHe CleqOBasO 3a ApyrHM c HHTepBasamu 
He TpeppmmarouyumMu 10 mun. (Ta6a. 4). 

M3 WaHHpix Tab. 4 BUHO, YTO IIpH KOMOGHHHPOBaHHOM OGyYeHHH B Tocue 
OBaTeIbHOCTH y.-). —> PeHTTeHOBCKHe YUN B OTAMYME OT TIpebiqyulMX CJy 


Ta6anua 1 TaOmuna 2 
Banstune Apo6senuA O3bl peHTreHoBeKuXx Banusanne qo06menua O3bI y.-—. Wyyen Hai 
JtyueH Ha BbKHBaeMOCTb crop BbDKUBAeMOCTb cnop S. aureolaciens — 
S. aureofaciens JIC-B-16 (cpequne yanuule JIC-B-16 (cpequue qaHHpre mo 5 akcnepH-| 
lo 5 9kcnepHMeHTam) MeHTaM) 
JJosa, «r ae Tipepprmenue Tlosa, apr/mm?2 en ane) Tea 
42 1,03 1333 0,46 
18 0,57 2000 0,414 Wy 
36 0,044 4000 Zend One 
18 18 Om B 2,5 pasa 2000 —+ 2000 2,6-10-3 | B 6,3 pas 
12> 12-12 OF22 B 5,4 pasa 1333 > 1333 > 1333 0,18 |B 44 pas 
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Ta6Oauna 3 


bPKHBae€MOCTb Cop S. aureofaciens pH KOMOMHUpOBaHHOM JelicTBHH NOJHEIX H J poOHBIx 
HO3 PeHTTeHOBCKHX Hi y.-c). JMyyel (cpemHNe TaHHbIe M0 5 skKciepuMenTaM) 


Ox uqaemaa BbIOKHB. B 


) : 2 - 

HopayzoKk o6pa6oTrKku pasate yo. aqyuelt B Bigg Ba eMOCTe Ce Se eens 
pr/MM?, peHTtr. —B kr o6syuervem NOH. 

B l1pouentTax ao308: 

4 X-ayuu 36 414-102 

4 Y«.-d. mayan 4000 Arts 

me XS yb. | 36 — 4000 1,6-10-5 1,7-40-8 

) Xsy.-b.— X |48— 400018 4,4-40-4 B 27,5 pas 

me — y.-0.- X+ \12 > 1333 12— 

—y.-p.—=X>y.-h. |>1333 — 12 > 1333 ome B 187,5 pas 


P Ta6nauua 4 
“BopxuBaemoctTb cop S. aureofaciens npa KOMOHHMpoBaHHOM JelicTBuH NOAHBIX HM Jpo6HBIX 
03 y.-p. HW peHTreHOBCKHX slyyeli (cpeyqHue AanHble MoO 5 akcrlepHMeHTaM) 


R 

i « OxW2aemMad BbImRUB. B 
) Aas bUKHBaeMOCTb cayuae anquTuBH. 
_ Nopsxgox o6paborku ek le A shiexta 

4 € B Tpowentax 

; ¥.-b. mayan 4000 4,1-10-4 | 

} X-wyun 36 4,1-10-2 | 

if ¥.-). > X 4000 — 36 3, thm Me Elo 
Vb X>y.-h. 2000 = 36 — 2000 1,6-10-4 

OY .-p. = X -> y.-.- 1333 — 12 — 1333 — 

 —-X-y.-6.—- X — 12 — 1333 — 12 3,4-10-4 | 


t Laon wana, o 


‘BepkuBaemocTb (B MpoleyTaX kK KOHTpowo) cnop S. aureofaciens npu KoMOuHupoBaHHOM 

\MelicTBuu y.-—). H PpeHTTeHOBCKHX JTyueli B 3aBUCHMOCTH OT AO3bI y.-—. JyyelH HM OT NopsARKa 
OOMyYeHHA (WO3bI: y.-d. yuell B 9pr/MM?, PpeHTrTeHOBCKHX — B Kr) 

oo, (cpeqHve JaHHble No 3 9KCHepHMeHTaM) 


BY -b.| Xx V.-b.oX | Xsy.-o. V.-b. x Yb. oX X+y.-@. a, 
1, 100 36 100 36 | 36 100, 4000 36 4000 36 36 4000 ‘Ratio 
» 103 | 0,77 On 0,44 | ee (Mest | LENORE | 1,4.10-4 Zia 


‘gaeB, B CJlyuae Kak NOMHOM, TaK HU A POOHHIX 203 JeTaJbHbIi at:pbekT Obi MOUTH 
| paBen os*piexkTy OT JelicTBUA NOMHOH AO3bI OMHUX TOMbKO y.-d. y4el (4000 spr/Mm?). 
Takum o6pasom, y.-c. yan Kak Ob! 3alllMIaloT KETKY OT BTOPHUHOrO OO.LyYe- 
HUA PeHTreHOBCKHMH JIy4aMuH. 

+ ina Toro, uT06bl mpoBepuTb 3sTO Npesnomowenne, cioppi S. aureofaciens 
JIC-B-16 o6syuanucb ovenb cna6oii Ao30H y.-cb. wyuel (100 apr/mm?), He oKa- 
BbIBaIOMlel sdibeKkTa Ha KuleTKY, HW MapaswienbHOo BEICOKOM Zos0li B 4000 spr/mM”, 
Tpusogamen kK 99,996% rudenn cnop (Ta6n. 5). 

. Kak BugHo u3 Tab. 5, cna6aa f03a y.-d. yuelH, He BbISbIBaIOUad HAKaKUX 
‘U3MCHEHUH B KJICETKe, H€ OKA3bIBaeT 3alllMTHOTO JeHCTBUA, H NOWyYeHHaA BboKH- 
(BaemocTtb 0,7% paBHa BbDKHBaeMOCTH OT JeHCTBHA OJHHX PeHTeHOBCKUX 
yuei. B Tom xe cmyuae, Kora Obla NpuHsTa 2034 B 4000 spr/MM?, npHBo_AMaA 
‘K OobuIOn rudenu cnop, adteKTa OT LelicTBHA PeCHTTeHOBCKNX JTy4elt MOUTH He 
\ObII0 HM BbIKMBaeMOCTb OCTaBaJaCb MOUTH PaBHOM BbIKHBaeMOCTH OT elCTBUA 
lofHux y.-. y4eli, B TO BpeMa Kak Ip OOyYeHHM CHOp B OOpaTHOH Mocseso- 
T@JIbHOCTH: PeHTTeHOBCKHe —> y.-. JyaH wleTaMbHbI sdpekT Obl 3HadH- 
bHO BBIIIIEe. 

Tak Kak NosyueHHbIe HAMM JaHHbIe YKa3bIBalOT Ha TO, 4TO NO] WevicTBHeM 
y.-c). Wyueli H3MeCHHIaCb UYBCTBUTeEIbHOCTh KIeTKH K BTOPHUHOMY OOJyYeHHIO 
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Ta6Oaunma 6 


Bppkuspaemocts cnop S. aureofaciens B 3aBHCHMOCTH Of HHTePBaJIOB MexKAy OONyYeHHAMH © 


Oxkugaemaa BbI- 
BpvKuBae- X%KUB. B Curyuae 
nha Tlosa: y.-d.—ayueit B Yutepsa mbt MOCTb alAMTUBHOTO 9(p- 
TlopagoKx o6paoorKu >pr/MM2, peutr. B kr |Me”Kay oOwry4e- ibexra 
HHSIMH, 4ac. ' 


B MpowentTax 


Y.-).—X 4000 +36 0 Bao MSTA: 
¥.-).-X 400036 3 de Ox Ones 
¥.-).>X--y.-p.—X 2000-18 2000-18 0 TOE Ome 
Y.-).2X—y.-).—>X | 200918200018 3 Pays 40s 


PeCHTTeHOBCKHMH JTy4aMV, Mbl PelIHJIM BbIACHHTb, ABJIAeTCA JIM 9TO H3MeHEHHe} 
YYBCTBUTEJIbHOCTH MOCTOAHHEIM, T. €. IPOHCXOJHT JIM MIpH 3ayepxKkKe BTOPHYHOrO} 
OOYYeHHA PeCHTTeHOBCKHMM JIYYaMH BOCCTaHOB/IeHHe HCXOMHOH U4yBCTBHTEeJIb- 
HocTH. Jia 9TOrO MbI KOMOMHHPOBaJIM JeHCTBHA y.-(=). H PCHTTeEHOBCKHX JIyuek 
B TOH Ke MOCMeEMOBATeJIbHOCTH: Y.-(—).—PeHTTeHOBCKHe JIYYH, HO C HHTepBawiaMn | 
Mexyy o6lyyeHuamu B 3 uaca (*) (Tan. 6). 

V3 Ta6a. 6 BUAHO, YTO XOTA MpH 3-4acOBbIX HHTepBalax Mexy OOy4YeHH-| 
AMM TIPOWeHT THOM 3HAYMTEbHO YBeIMUMBAICA, JI€TAIbHBIM SppeKT OBIT | 
BCe 2K€ 3HAYHTeJIbHO HWKE CYMMAPpHOroO. 

M3 nojwly4¥eHHbIX HAMM pe3yJIbTaTOB MbI IIPHXOJMM K BBIBOLY, YTO CBOHCTBO 
JaBaTb M3MCHEHHYIO PeaKIIMIO Ha BTOPHUHOe OOMyYeHHe PeHTTeHOBCKHMH Jly-| 
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BHOXHMH ff 


r. ® FAY3E, ©. B. KOUETKOBA u Lf. B. BJIATHMMPOBA 


O BHOXHMMYECKHX H3MEHEHHSX, CONPOBO)K]AIOWINX 
| AE®EKT OKHCJIEHHA Y CTA®HJIOKOKKOB 


(IT pedcmaeaeno axademuxom B. A. Jx22aveapdmom 6 III 1961) 


_ Myrantsi c qecbektom oKucleHua y pox Kell HM KeTKM 3/1I0KaYeCTBEHHBIX 
‘ONyxOleH, Id KOTOPbIX XapakTepeH JleseKT JbIXAHHA, ObIH HeaBHO como- 
‘CTaBJIEHbI pyr Cc ApyroM Mp oOcy2xTeHHH MpoOsembI paka (1). BecbMa HHTepec- 
HEI B CBA3H C 9THM MYTAHTHI C JeseKTOM OKHCJIeHHA Y CTadHOKOKKOB (?), KO- 
TOpbIe MOryT ObITh OOHAPy2KeHbI B KYyJIbTypaX HeKOTOPbIX wITaMMoB (°). 

| Hann 6bi1 paspa6oTaH HOBbIIi MeTOX BbI,eIeHUA CTaUOKOKKOB C JedeKTOM 
(OKHCIICHHA U3 WCXOJHBIX KYJIbTYP, KOTOPbIH OCHOBaH Ha H30NpaTeJIbHOM Jel- 
(CTBHH HeEKOTOPbIX (bTopcoxepxKallHx MupuMuyuHoB (Ta61. 1). 5-Oropoypanus 


| Ta6auna 4 


KouuenTpauuu HeKOTOpBIX TropcoxepxallMX MMpHMHAUHOB, NoOsaBusioulue 
pocT cTadHsIoKOKKOB B KUAKOH MHTaTeMbLHOM cpepe 


Bemectso MuKkpoopraHH3M eet 

5-Otopoy pals Staph. aureus 209 425 

To *xe + TumnH (100 pr/ma) To xe 125 

To #*xe-+ ypauna (100 pr/mr) To xe 500 
5-Oropoypanun Mytaxnt Y®-3 Z 

i To *e + THMHH : To xe 2 
To we + ypaunu To xe 20 
\ 5-®Topo-2-eokcny pu AHH Staph. aureus 209 25 
To %e ++ THMHH To xe 100 

To »#e + ypalluu To xe 25 
5-DTopo-2-7eokcn y pu wun Myraut Y®-3 > 1000 
Mytant Y®-2 > 1000 


lO4aBAeT POCT CTa*PHMOKOKKOB Cc edeKTOM bixaHHaA (MyTanT YO-3) noury 
60 pas cusbHee NO CpaBHeHHI0 C UCXOAHOM POANTeIbCKOH KybTypoH. B o6onx 
|\yuaax mofaBssrolee felicTBve OcaO/IAeTCA ypallMsIOM (HO He THMHHOM). 
Ito kacaetces 5-cbropo-2-neoKcHypHAMHAa, TO OH MOLaBAeT POCT HCXOAHOH po- 
ATEIbCKOM KYyJIbTYpbl CTa:HsIOKOKKOB CHJIbHee, 4¥eM 5-~pTOopoypallus, H 3TO 
DAaBAIoUlee NelicTBHe OCaOMAeTCA THMHHOM (HO He ypalusiom). Takum 0o6- 
asom, 5-bropoypauua u 5-spropoyeokcnypHAMH OOalaoT pasM4HbIM Mexa- 
43MOM jlelicTBua Ha cTadputoKoKKoB. Ilo cCOBpeMeHHbIM MpejcTaBseHuaM, 
“bropo-2-eoKcnypuyquH OOKUpyeT OOpasoBaHue THMMHA, HeEOOXOAMMOrO [WIA 
AHTe3a JleOKCHpHOOHyKenHOBOH KucOTHI (*). BecbMa cyulecTBeHHO, 4TO 5- 
Topo-2-eoKcHypuHH COBCeM He NoOfaBsAeT pocTa |MyTaHTOB cTadHJIOKOK- 
OB C JecbeKTOM JIbIXAHUA Ha TBEPIIX HW 2KUAKUX CpeaX B MAKCHMAJIBHbIX HCIIbI- 
WHHEIX KOHWeHTpamuax 1000 pryma. Bo3sMoxHO, STO yYKa3bIBaeT Ha TO, 4TO 
Te3 THMUHA JeEOKCHPHOOHYKJICHHOBOH KUCJIOTbI OCYILeCTBIAeTCA Y MYTAHTOB 
»TaKMM IyTeM, Kak y poguTebceKoro wiTamMa. J[pyroe BO3MOxKHOe OOBACHE- 
i€ STOO ABJICHHA COCTOHT B TOM, ¥TO B K/eTKaX MYTAHTOB 3aTpyAHeHa MpoHn- 
leMocTh MOmeKya 5*cpropo-2-eokcuypHAnHa K MecTy HX JleHCTBHA. 


\s 228: 


TIpupeqenubie BHIe HaOMOJeHuA NocMyxXWIH OCHOBOH ja paspa6oTKU 
XKHIKOM MMTATeIbHOH cpelbl, H3OHpaTeAbHO MOMaBMAIOWeH poOcT MCXOAHOK 
KYJIbTYPbI CTacHOKOKKOB HM OWaPONpHATHOH JIA Pa3MHOXKEHUA MYTAHTOB 
c JecbeKTOM JbIXaHHA. C 9TOM WebIO MMTATeIbHbIM OyJIbOH, COepxKalllul Mer- 
Tou (0,5%), raoKosy (1%), xmopucTEi Hatpui (0,5%), mepepap Xortunrepa 
(30 mu/s1), KyKypy3HbI 9KcTpaxkT (0,2%) u 5-ropo-2 JeoKcuypugun (100 \ur/Mut), 
pasJIMBaJIcA 10 MpoOupkKaM, HM K HeMy MpHOaBsAAMaCcb CyCIeH3HA MCXOQHOH KyJb- 
TY pbl CTAPHOKOKKOB pa3HUHBIX WITaMMos (209, JI, 2K, 12). CrabunoKoxku mpey- 
BaPHTeJIbHO BbIPaIMBaIMCb HA MSICO-IIeMTOHHOM arape B TeweHHe CyTOK IIpu 
37°, CMbIBaJIHCb (PH3HOJIOrHYeCKHM PaCTBOPOM, Pa3BOAMJIHCh JO KOHWeHTpalHv 
2-108 u BHOCHMCb B 3€KTMBHY!O cpezy u3 pacueta 0,10—0,05 ma cycneH3ut 
cTacuIOKOKKOB Ha 1 Mua cpegb, Ha sro cpeqe HOpMasbHble CTadHOKOKKH | 

He pa3BHBaloTCA, a HMeOULMecA cpequ HHX | 


a6y MYTAHTHI C JecpeKTOM JbIXAHHA YCMeWIHO pas- | 
ie MHOMKAIOTCA MH KOHILCHTPallHA UX Pe3KO BO3- | 
& O57 pactaeT. Ecau uepe3 5—7 cyToK wHKy6auuH | 
S ph mpoOupok mpu 37° coxepxuMoe UX BbICeATD | 
es Ha MHTATeIbHbIN arap, codep2xauluH 5-pTopo- | 
~ 93} . TeOKCHYPHAHH (25 pr/MJ1), TO B pxafle culyyaeB 
S BMeCTO HCXOJHOH KYJIbTypbl CTacPHJIOKOKKOB 
© 02+ MOXKHO OOHAPyXKUTb 4MCTYIO KyJIbTypy My-_ 
S TaHTOB C JepeKTOM JIbIXAHHA. OTH MYTAHTHI 
S Or yale BCerO BBIABJIAIOTCA y WTamMMoB JI Hu 
209; y urrammos 121 uw DK MbI UX He HaOsH0- 


a it af et 
ee aan 450 500M" anu. MuHorouHCeHHBIe ONbITHI WOKa3aJu, 
nee eas YTO perllarollee 3HAYeHHE HMeeT KOJINYECTBO 

. 1. Cnextp norjomjeHHa BHy- ° & 
TpukseTouHOro MurMenta, opasye. BHOCHMOM CYyCMeH3MM MCXOQHOM KYJIbTYpbI 
MOrO -MyTaHTOM cTapusloxoxKos c  CTapHNOKOKKoB. Ecam BHecTH MHOFO CycrieH- | 

Hepektom ypixanua Ne 16 3HH, TO CTaPHJIOKOKKH MOAKUCIAIOT cpeyy H 

MlOMaBIAIOT MYT@HTOB, WIA pa3MHOKeHHS | 

KOTOPBIX HeOOXONUMa HeHTpasibHad WIM ca6ouleouHad peakuMaA. Ecim BHe- 

CTH §MaJIO cCyCieH3MH, TO, BCJeNCTBHe HeOOMbUIOH YaCTOTbI MYTAHTOB, 9TO 
pe3KO CHH3HT BepOATHOCTh HX IIpHCyTCTBHA B HeOOJIbUIMX Mpobax. 

Panee MbI HaGJOMaH, YTO JIA MYTAHTOB CTac:pHJIOKOKKOB C JeeKTOM JIbIXa-| 
HMA XapakTepHO YyMeHbINeHHe JbIXaTeIbHbIX Koappunnentos Hua 40—60% | 
10 CPaBHEHHIO C HOPMOM, a TAKXKE MeHbINaA UYBCTBUTCIbHOCTh AbIXaHUA K Del- 
CTBHIO WHaHHyoB (*,°). Ja MyTaHTOB XapaKTepHbl TaKx%Ke H3MeHeEHHA B CHCTeMe 
HHTOXpomos. HopMambuHble cTapusOKOKKH UMeIOoT 3 JIMHHA WHTOXPOMOB:} 
ay (630 mu), a, (600 mu) ub, (657 mu). Y MyTaHTOB JIHHMA a, He OOHapy2xKMBaeTCAl 
Kak B OOBIUHbIX YCJIOBHAX HaOJIONeHHA, TaK HM pH NpHMeHeHHA *RKUAKOrO as0Ta 
c mocdexyouleh JeBuTpudpukanneh. BMecTo .uHuK by y MyTaHTOB HaO0JaloTCAa 
(Be JIMHHM pu 563 uv 553 Mu, KOTOpPbIe JerKO OKMCJIAIOTCA MH BOCCTAHABJMBAaIOTCA 
B IIpHCyTcTBHH CyKWMHaTa. B OTHOMeHHM pacmlenmeHuA Moock! WuTOXpoma by, 
MYTAHTbI CTa:UIOKOKKOB Cc JedpeKTOM JIbIXaHHA OUCH NOXOMKU Ha ONMCaHHb. 
HaMM paHee MyTaHTOB C JePeKTOM OKUCJIEHHA Y KMINeIHOM MamogKn (°). 

JlanbHetmime Ha6NOJeHUA MOKasaJIM, YTO MyTAaHTbI Cc JetbeKTOM oKucueHHA 
OTJIMYAaIOTCA OT HCXOJHOH KyJIbTYpbI CTapWJOKOKKOB TakxKe MH PAOM JpyrHx, 
Be€CbMa CYULCCTBCHHBIX OHOXHMMYeCKHX TpH3sHakoB. MoxHO MpeslO0*KHTh, 
4TO ePeKT WbIXaHHA UW Apyrue 3akpereHHble MO HacweJCTBY OTJH4MA B OOMeHE 
BelLeCCTB CBA3aHbI C KAKMMH-TO HapyllleHHAMH B CHHTe3e JeEOKCHPHOOHYKJeMHOBO 
KHCJIOTbI Y MYTAHTOB CTa*HJIOKOKKOB. 

IlurmMeutT. XapaktepHoi ocoOeHHOCTbIO MyTAaHTOB cTadHJIOKOKKOB @ 
HePeKTOM IbIXAHUA ABAeETCH HaM4Me y HAX PO3OBO-OpaHxKeBOro BHYTPHKeTOU!) 
HOrO IMIMeHTa, OTCYTCTByIOULeroO Y MCXONHOM KyabTyppl. MyTaHTbl KyJIbTHBAY 
PpOBaJIMCb Ha arapH3O0BaHHbIX MUTATeIbHbIX CpesaX HM 3aTeM CYCIIeCHTHPOBAaJIHCk 
B 9TaHONe. Bpwid U3y4eHbI CIEKTPbI MOPIOMLEHHA MOJTYYeHHbIX ITHM IlyTeM CIP} 
TOBbIX PaCTBOPOB IIMPMeCHTOB. J@BATH pa3JIM4HbIX MYTAHTOB CTa(uJIOKOKKOE 
C MedekToM qHIxXaHua. Bce OHM OKa3aNNCb OYeHb GOM3KUMM pyr K Apyry! 
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‘Tipupeyenupili wa puc. | cnexrp normowenua nurmeuta MyTaHTa Ne 


16 o6naqaet 


guakcHMyMoM Mpu 475 MW. ITO NosBoAeT npemnonoKUTh, YTO RemekKT OKMCIEHHA 
-Y MYTAHTOB CTaHJIOKOKKOB COMpoBOxKaeTcA KAKUMU-TO HapylWIeHHAMH B MeTa- 


6oH3Me ciaBuHoOB. 


i 
B® CuHTes BUTaMHHaA By. Ilockoubky cuHTes BuTaMuHa B,. cBa3aH 


_C MeTaOoJIM3MOM (paBuHoB (°) 
“MOryT OTIHYaTBCH OT MCXOMHEIX 
IITAMMOB Take H B OTHOLIeEHHH 06- 
pasoBaHuA BUTaMuHa By. Ony6un- 


, TO MYTAHTbI CTA*PUJIOKOKKOB C WepeKToM JbIxXaHua 


T, alOnrnatane? 


' Coyep2Ka 
KOBaHbI Januble (”), cormacHo KOTO- pe easneyeitaMina Bra Bena 


PEIM NeceKT AbIXaHHA H DeLudcbepen- 
IMPOBKa KJI€ETOK y HEKOTOPBIX WITaM- 


HCXOAHOFO WTAMMa CTaHJIOKOKKOB HM MyTaHTOB 
C MedeKToM [bixanua 


| MOB CIIOHTAHHOYO paka MBIIIeii conpo- “is 
BOK TaloTCA NMOABJICHHEM CHOCO6HOCTH ee 
_K CHHTe3y BUTaMHHA Byp. 


ur/r ltamm 


Cojepxkanue BuTamuHa By. B  Yexoguerii 209 
“KJe€TKAX CTapHJIOKOKKOB ucxoyHOoro§ Mytant 3 
‘ITaMMa, a TakxKe pajla MyTaHTOB c ee fe 
‘WepeKTOM bIXaHHA, KOTOPbie BbIpa- Mearaite 16 
INMBaJIMCh Ha KHAKOH cpeze B UeCH- 

‘THYHBIX YCOBHAX, OMpelemAamOcb 


0,3 || Myranr 24 
18 Mytaut 1 
20 MytautT 2 
18 Mytaut 20 
28 Myrtaut 14 


TiocpexcTBoM xpomatorpadpun wa OymMare u OnoaBTorpadpun (%,°) c uc- 
‘TOAb30BaHveM KybTypbI Escherichia coli 113—3. Pesybtate stux onpenene- 


HU MpuBefenbt B Tab. 2. 


CojlepskaHve BuTaMuHa B,,. B KMeTKAX HCXOMHOTO WITaMMa cTaduOKOKKOB 
COcTaBAHeT TOKO 0,3 pr/r, y MyTAHTOB 2K OHO TlouTH B 100 pa3 BEE Hu JocTH- 


“raetT 16—28 ur/r. 


Iltamm Vcxogupili 209 Myrant 2 Mytant 24 Myraunt 16 


Katagasa (ycn.equn.) 4,02 0,50 


0,56 0,83 


 Kataaa3za. Cycnen3un crapusiokKOKKOB pa3spyllaJucb Ha JesuHTerpa- 
| Tope Muxae mpu 0° c ucnomb30BaHHeM CTeKIAHHBIX WapukoB Bannotunu Ne 12, 
“HW COjepxKaHve KaTala3bl B KJIETOUHOM SKCTPaKTe ONpefelAMOCb cieKTpodoto- 
MeTpHyecku (1°). MytaHTb! cTacbHIOKOKKOB C JepeKTOM JIbIXaHUA comepxaT 
3HAYHTeEIbHO MeHbINe KaTasla3bl MO CpaBHeHHIO C HCXOJHBbIM LITaMMoM. 


 AmuynokucaoTanl cocTtTaB KTe€TOUHOH cTeHKH. Bpi- 
jleneHve pBelulecTBa KJIeCTOUHOH CTeHKH KaK Y HOPMA@JIbHBIX CTa(HJIOKOKKOB, 
Tak M MYTAHTOB C JleceKTOM AbIXaHMA MpOMSBOLMOCh HAM MO HOBOMy MeTO, 
hy [lapk u Xenxok (31), KoTopbili BecbMa yO6eH Avia STO Wenu. B rugpomn- 
3aTaX KJICETOUHBIX CTCHOK HOPMAJIbHBIX CTAPHJIOKOKKOB, B COOTBETCTBHH C JHTEe- 
paTypHbimMa fanubimu (1%), HaMM OblIM OOHApyXeHbI alaHWH, PHOTAaMMHOBaA 
KUCJIOTA, PIMILMH, PIOKOSAMHH, MyYpaMHHOBaA KUCJIOTa MW JIM3HH. Y MyTaHTOB C 
RedekToM Abixanua (Y D-2 u YO@-3) valifenbl MU CeMbI WM3HHa UM OOHApyxKeHa 
Wwuamunonumenunopan KucoTa. [lockoubky QJId MHOrHX OakTepH XapaKTepHa 
cMoco6HocTh § eKapOoKcuJIMpoOBaTb MMaMMHOMMMeNMHOBY!IO KHCIOTy B JM3HH 
(3), To Hau HaOMOJCHUA NOSBOAAIOT peANOMOAKUT, YTO MYTAHTHI ctausio- 
KOKKOB yTepsAJIM STy WeKapOoKcHJasy MPH CHHTE3E BellleCTBa KJI€TOUHOM CTEHKH. 
Tlomumo Toro y MyTaHTOB OGHapyxKeHa aclaparMHOBad KHCJOTA. 
pocTa MyTAHTOB. 
B pasBuTue panee ONyOAMKOBaHHBIX HCceqOBaHuit (**) HaMM Obl MCHbITAH pay 
HOBEIX aJIKHJIMPY!OUlMX BelIeCTB, AHTHMeTAOOJIMTOB HYKJICHHOBLIX KUHCJIOT, a 
TaKKE AHTHOHOTHKOB C MpOTHBOONYXOJIeBLIM J[eHCTBHeM B OTHOIMIEHHH AX H30n- 
paTeibHoro JelicTBuaA Ha POCT MyTAHTOB CTAapHJIOKOKKOB C AePeKTOM AbIXaHHuA 


Us6upatenmbuHoe NOmaBAenuUe 


(ra6n. 3). 


) Kak noxkasbipaeT TaOn. 3, MpoTHBOONyXoseBbIe BellecTBa (B OTH4He OT 
CTPeNTOMHI[MHA H TeTpallMKHHOB) USOUpaTeMbHO NOMaBMAIOT POCT CTaHJOKOK- 
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KOB C JeeKToM Abixanua. MHTepecHo OTMeTHTb, UTO MpOTHBOOMYXOMeBLIH aHTH- 
6uoTHK MHTOMuLMH C B 100 pa3 CHabHee MOaBJIAeT POCT MYTAHTOB, YEM HCXO]- 
HBIX cTapusoKoKKos. MexaHu3m flelicTBHA STOO Mpemapata Ha OakTepHN CBA- 
34H C H30HpaTebHbIM MOMaBIeHHeM CHHTe3a Ae30KCHPHOOHYKJIeHHOBOM KUC- 
nots! (*°). 
Ta6Oauna 3 
KouleHTpalua Tipemapata, HeoOxoyqumMad WIA 
NowaBJIeHHA pocTta cTauJIOKOKKOB HW MYTaHTOB 


c fedekTOM JbIXaHHA Ha arapH30BaHHO! 
IHTaTesIbHOH cpefe (B MHKporpaMMax Ha 1 M1) 


MyrTautbl 
lipenapar pia ie) ieee 
(YO@-2 u YO@-3) 

Mupauua Jt 500 29 
T pHoTHJIeHMeJIaMHH >41000 400 
6-MepkaliTory pHi >1000 30 
6- X opony pun 15000 1500 
MutomunuH C 0,2 0,002 

AKTHHOOOHH 100 MDa. 
AKTHHOH >10000 5000 
CrpenToMullui 2 10 
XJopTeTpaluksIHH 8 8 
TeTpauuKJHH 2 2 


[lockobKy MyTaHTbl CTa:HJIOKOKKOB C JleeKTOM JIBIXAHHA OTMMYAIOTCA OT 
ACXOHBIX CTaPUJIOKOKKOB PAJOM OMOXHMHYECKHX IIPH3HaKOB, TO BeCbMa MoVe- 
3CH JaJIbHeHIUMH aHaJIH3 MpH4HH H3ONPaTebHOFO MOAaBJICHHA UX POCTa IIpo- 
THBOONYyXOJI€BLIMH lpelapaTaMH. 


VMuHcTHTyT 10 H3bICKaHHIO HOBbIX AHTHOHOTHKOB Tloctynu0 
AxkajleMHH MeAHUHHCKHxX HaykK CCCP 2 Ill 1961 


WHMTHPOBAHHAA JIMNTEPATYPA 


1CsLindegren, Nature, 184, 097 (1959), sl .@. lea y ae. lao ko meme 
Kona, Tr. B. Boagumuposa, JAH) 117, 72000957) ele Olay. sien By Kio 


ueTKosna, H. A. Cap Oaepna, JAH, 130;:2000( 1960) S ts. Comen, JF a kom 


et al., Proc. Nat. Acad. Sci. U.S. A., 44, 1004 (1958). 5 T. ® Tayse,J.W.Uspauun- 
Kaa, I. B. Boagumuposa, JAH, 118, 189 (1958). * D. Woolley, Antimeta- 
bolites and Cancer, Washington, 1954, p. 168. 7D. Woolley, Proc. Nat. Acad. Sci. 
U. S. A., 39, 6 (1953). § J. Ford, E. Holdsworth, S. Kon, Biochem. J., 
59, 86 (1955). ® T. 1. Bepxopnesa, E.W.Cypuxkosa, Jla6. geno, 3, 24 (1959). 
0B. Chance, Methods of Enzymology, 2, 764 (1955). J. Park, R. Hancock, 
J. Gen. Microbiol., 22, 249 (1960). 4° J. Stroming ery, J, Plat ky Roo nip: 
son, J. Biol. Chem., 234, 3263 (1959). 383L. Rhuland, Nature, 185, 224 (1960). 
4T. ®. Tayse, lr. B. KouetKosa, AntuOuotukn, 5, 62 (1960). %S. Shiba, 
A. Terawaki et al., Nature, 183, 1056 (1959). 
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Noxaage Akagemun nayx CCCP 
1961. Tom 139, Ne 1 


SOOJIOTH 9 


b. M. MAMAEB 


HOBbIE MPEACTABUTEJIM POROB FAJIWJIML, H3BECTHbIX 
-W3 HEAPKTHKU, B ®AYHE EBPOMEMCKOM YACTH CCCP 
(ITONIDIDAE, DIPTERA) 


(ITpedcmasaeno axademuxom E. H. [aenoscxum 17 II 1961) 


O6pa6oTKa MaTepHaoB, COOpaHHbIxX aBTOpoM B 1960 r., MO3BO/IMIa BbIABHTb 
| 7iBa BUA Pa, WpHHaviexallHx K pOaM, OMMCaHHbIM B CILIA Gouee 40 ner 
 Ha3aJl. OTH BUI XOPOMIO OTMMYAIOTCA OT HeapKTHYECKHX IIpescTaBuTereh porzoB 
H ABJIAIOTCA HOBLIMH. Mx oOHapyxeHHe Ha TeppuTopuu Esponeiickoh uactu 
CCCP mpeyctaBiseT HeCOMHEHHBIN 300reorpaduyeckul wHTepec. 

Hmxe NIpHBoyATcA KpaTKHe XapaKTepHCTHKH POJOB HM ONMCaHUA HOBBIX BH- 

JOB. 

POC ys ti ply ora tor edit 


STOT pO Cc CHHCTBeHHbIM lO cero BpemeHH BuOM P. coloradensis Felt 
onmHcaH mo 2 camyjaM H | caMKe, NOMMaHHBIM B wiTaTe Konopago (°). Cormacno 
@MebTy, pOd XapakTepH3yeTca CeLYIOULHMH OCHOBHBIMH IIpH3HakaMH. YCHKH 
camila 18-yeHHKOBBIe, KaxKbIi WICHHK C JVJIMHHbIM CTeGeIbKOM. YCHKH CaMKH 
He omucaHbl. Ilanpnb 4-uenukospie. Kpbiuio C KHJIKOBaHHeM, THIMUYHBIM JIA 
TpHOnt Dasyneurini: paquaibHad KHIKa BilaqaeT B KOCTaIbHY!IO y BepLIMHBI 
Kpblia, KyOWTaIbHad KUIKa C pasBHJIKOM, KOCTaJIbHaA XKHJIKa TYCTO MOKpbiTa 
yellykaMu vw BOOcKaMH. KoroTKH JlaloK Cc HeOOJIbIIMM 3yYONOM Ip OCcHO- 
BaHUH. 

TouocTuiu rHnonHuruaA C BeplIHHHbIM 3yOOM, OpCcaIbHad HM BeHTpasbHaA 
WWIacTHHKW 2-soMacTHble, ronodypKka KOpOTKas, B OCHOBaHHH yTOuleHa. 7-ht 
cerMeHT OploliKa CaMKH JOPCOBeHTpaJIbHO YMVJIOWleH, AMMeKIa, VIMHHbIH, 
BTAXKHOH, Ha KOHI[€ CHJIbHO CKJI€CpOTH30BaH HM 3a0CTpeH. 

TIlpu3Hakv HOBOTO Bua, OMHCbIBAeEMOFO B CTATbe, 3AMCTHO OTJHYAIOTCA OT 
NepeuHCJIeHHbIX BBILLEe. 


Procystiphora autumnalis sp. n. 
Pe Cee 


Komapuku 6ypble, AuHa TyOBuUIa 2,5—3,0 MM, KpbIJIbA CulerKa JIMHHEee 
Tea. 

Cameu. Antenup 2 + 17-aneHnKoBble, MepBble 2 wieHHKa 2KIyTHKa CJIH- 
Thi. Cre6eleK WIeHHKa 3aMeTHO JWIHHHeEe Oa3asIbHOrO YyTOJIMIeHHA, KOTOpPOe 
HeceT B OCHOBAHHH MyTOBKY KOPOTKHX Ie€THHOK, B CpeHeH 4acTH — MYTOBKy 
JWIMHHBIX H3OPHYTHIX ILETHHOK, PaCMOJIOKeHHBIX Ha OOpORaByaTbixX BbICTYMAX, 
HM M0 rpaHute co cTe6eIbKOM — MYTOBKY JJIMHHBIX W€THHOK, OTOTHYTHIX MOY 
HEOONbUIMM yrsIOM K ocn ueHuka. IlocneqHHH 4eHMK ycCukKa OKpyrvblii, 6e3 
Kakoro-JHOO TpuqaTKa. 

Taspnnt 4-uenukosble. 1-i uIeHHK ClerKa Kopoue 2-ro, 3-H B 1,5 pasa .auMH- 
lee BToporo, 4-H cuerKa JMHHEe 3-ro, ; 

_ Kppiio MoKpbITO cepMOBHAHbIMM BOJIOCKaMM HM YelllyHKaMM, OCOOeHHO rycTo 
PacnOIOKEHHBIMH BAOIb KOCTAIbHOH AKHJIKH. Pannasbuas *KWIKA cClerKa 
H30rHyTAa H BMaaeTB KOCTaIbHY! Nepe BEpIHHOH KpblWla, KyOHTabHaA KUKAa 


& pasBHJIKOM. 
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(¥ Horn Bypoe .iMHHee TyM0BuIa. Kab WieHHK aloK, HauHMHas co 2-ro, 
BlBoe Kopoye mpeybiqyuero. Jlanku rycTO MOKPpHITbI YelllyHKaM¥, CpeqH KOTO- 
PbIX BbIJeACTCA ONMHAPHbIM MpPOROMbHbIK PAX YepHBIX 3a3yYOPeHHbIX YeLllyeK. — 
KoroTKv ceplmoBuguble C KpyNHbIM 3yOl0M Mpu ocHoBaHuH. [lybBusbI O1M- 
HaKOBOH JWJIMHbI C KOTFOTKaMH. 

[TOHOKOKCHTHI THNONMTHA CTPOHHbIe, NapaseNbHOCTOpOHHHe, OOpyOneHHbIe 
Ha BepwuHe. ToHOCTHH BABOe KOpOue TOHOKOKCHTOB, TOHKHe, C 3YOOM Ha Bep-— 
wuHe. Jlopcanbuad MWwiacTHHKa JJIMHHee TOHOKOKCHTOB, KpymHas, Cc riyOoKon 


} 


Puc. 1. Jleranu crpoenua ranany Procystiphora autumna- 

lis sp. n. (a—e2) u Karschomyia elegans sp. n. (0). a— 

rHNONHrHH, 6 — 7-li WICHHK aHTeHH Camila, @ — AMMeKIaL 

(cOoky), e—alineknaq (cBepxy), O—rumonurH Cc BeHTpaJb- 
HOH CTOPOHBI 


TpeyrOJIbHOH BLIPe3KOH HW MWaBHO 3aKpyrvieHHbIMU monacTamH. Ilapamepbl CKJle~- 
PpOTH3OBaHHble, C Y3KHMM JIOMAaCTAMM M OKPyTOH BEIPesKOH. ToHOcTepH KOHY- 
COBMHBIH, OJMHAKOBOM AJIMHbI C TOHOKOKcHTaMH. TouodypKa B3fyTa B OasaJIb- 
HOH 4acTH. | 

Camxka. Antenupt 2+14-unennkoBple, MepBple 2 ueHHKa %KryTHKa cia- 
AHHBbIe WH HECKOJIbKO JJIMHHee OCTAJIbHBIX. CreGemeK OYCHb KOPOTKHH, OasasbHoe 
YTOJINLEHHe WIeHHKa HeceT 2 MYTOBKH BOJIOCKOB M TyCTO MOKPbITO MeJIKHMH LWIMMIH- 
Kamu. J. yropuyHad HUTb IpWxKaTaA, OMOACHIBAeT UICHUK B ero 6a3aJIbHOH u INC- 
TAJIbHOH YaCTAX, KOJIbILa AYTOBUAHOH HUTH COC#AMHEHHI JBYMA MpOAOJIbHBIMH Tepe-— 
MbIUKaMH. , 

3-H WICHMK LLYMHKOB MeHee yem B 1,5 pasa JMHHee 2-ro, 7-H WIeHHK Oproika 
yMouleH, CBepXy C JBYMA MpOOJbHbIMH CKJI€pOTH30BaHHbIMH TOJIOCKaMM. 
AfWeKal WJIMHHbIH, Ha KOHIe C 3a0CTPeHHbIM, CIJIOULEHHbIM C GOKOB IpHyat- 
KOM, CTelM€Hb CKJIepOTH3alMH KOTOpOorO He OTMMUAeTCA OT CTeMeHH CKJIeEpOTH- 
3allMM OCHOBaHHA sALMeKsIana. | 

Buy onucaH m0 OombMIOH cepun 9K3eMIIApoB us Boponexckolt o6n. (Tea- 
JiepMaHOBcKoe slecHuyectso, 18 IX 1960 r.). Buonorua Heu3sBecTHa. 

Or Procystiphora coloradensis Felt onncprpaempili Bu, OTMMUAeTCA HaJH- 
4HeEM KPyIHOro 3yOla Mp OCHOBAaHHH KOFOTKOB JaloK, cadow cKMepoTusalner 
AKMeK aa, OOMbIIMM KOJMYeECTBOM YICHHKOB AHTeCHH MH HEKOTOPHIMH APyrvMH 
TipH3HakaMu. | 

Takum o6pa30M, B xapakTepucTuKy pola, BbINOHeHHyI0 DenbTOM, HeO6- 
XOJMMO BHeCTH JOOaBJIeHHA, KacarlolllHecad, B MepBy!0 O4epelb, KHIKOBAHHA 
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KpblJla, KOJIMYeCTBA H CTPOCHHA YWICHHKOB aHTCHH, KOTOPbIe yY CaMKH paHee 
He ObIWIH ONHCaHbI, H CTPOCHHA KOFOTKOB. 


IGdocecwomyia Pelt 


Poy onucan B 1908 r. B CILIA no equucrsennomy camuy K. viburni Felt, 

_ foMaHHomy B BamimurroucKom mapxe (?). Tlosquee B CIA 6pm onucanst Jo- 

NOJIHMTEJIbHO HECKOJIBKO BOB 9TOrO poyla. [lepBprii esponelickuli Buy—K. aceris 

_Mam.— Obi BbIBeqeH H3 JH4MHOK, OOUTAIONIUX Nox KOpOH THHrollero KjeHa 
_B TesjepMaHOBcKoM JlecHuyecTBe Boponexckol o67., nu omucan (4). 

J\na pola XapakTepHbl creqyroliMe OCHOBHbIe Mpu3sHakH. AHTeHHEI camifa 
cocTostjus 2 + 12 unennkos. Kax abit wieHuk xKryTHKa pasjeleH MepeTsaxKKOli 
Ha 2 y3ula M HeceT 3 MYTOBKH JYrOBUAHbIX HUTeli U2 MYTOBKH JJIMHHEIX BOJIOCKOB. 
PalmaIbHad KUIKa BIMBaeTCA B Kpali Kpbila JaeKo 3a ero BepmmHon. Tlanpnt 
4-uJIEHHKOBbIe, KOFOTKH JlallOK COrHYTbI MO MpAMBIM YrvIOM, Ha MepeqHuX Jam- 

_ KaX c 3yOl0OM pH ocHOBaHuN. TouocTub c mOMacTbIO MpH OCHOBaHUH. 


wi 


Karschomyia elegans sp. n. 
Puc. Id 


2 caMi,a sTOrO Bua NoOKManbI B Mockosckoit 06.1. 27 VII 1960 r. uw B Boponex- 
| ckol o6n. 18 IX 1960 r. (tum). Camku Hen3BecTHBI. 
| Cameu. Komapuku Oypple, quHa TyoBuula 2,5 MM, KpbIIbA TaKOM Ke 
JJIMHBI. 
\  Antenupl 2+-12-unenukosple, KaxKbI WileHHK c 2 y3/1aMH, 13 KOTOPbIX Bepx- 
HMM MMeeT CHJIbHYIO NepeTaxKKy, TaK YTO KaxK Ibi H3 YeCHHKOB 2%KTYTHKa HMeeT 
Buy 3-y3emkoporo. HuxHHH y3e0K HeceT 1, BepxHuH — 2 MyTOBKH JyroBH- 
_ HBIX HUTeH. KpomMe HHX MMelOTCA 2 MYTOBKH JJIMHHIX BOJIOCKOB, Pacios0xKeH- * 
HbIX COOTBETCTBCEHHO Ha BepXH€M H HWKHEM Y3e/IKaX YJIeHHKA. 

KpblI0 MOKpbITO TyCTbIMH CepNOBHAHLIMH BOJIOCKaMH, PalMaIbHad *KUIKAa 
CHJIbHO M30rHyTa HU BilayaeT B KOCTAIbHYIO JaleKO 34 BePLIMHOH Kpbluia, KyOu- 
TaJIbHad %KHJIKa C pa3BHJIKOM. 

Horw ByBoe JIMHHee Tea, MOKPbITbI NpWeralioulMuMH BOJIOCKaMH M YeLIyH- 

_ KaMM, KOFOTKH amok COrHyTHI M0], NpAMBIM yIVJIOM, Ha MepeMHHX JalKax c 3y6- 
HOM pH ocHoBaHuu. IlyibBubI pyAHMeHTapHbl. 
_ CermeHTbI Oprouika c BepXHel H HMKHCH CTOPOHbI C NapHbIMH MOTOCaMH. 

ToHOKOKCHTHI THNONUTHA OKPyrvible, cpocuivecAd Cc MOpcasIbHOH CTOPOHEI, 

.¢ 3yOl0M mpu BepummHe. ToHocTHu KOpo4e TOHOKOKCHTOB, THINMYHOTO cTpoe- 
HUA, C MOMACTbIO pH OCHOBaHHH. 2-NOMacTHOM NpuAaTOK, pacmoo*KeHHBI c 
NOpcasbHOM CTOPOHHI THNOMUruA, BLIXOUT 3a Mpeesbl JMHUM, OTpPaHHyMBaroueh 
BePIIMHbI TOHOKOKcHTOB. Toxodypka HIvIOBHAHaA C WHIMHApHyecKuM B3,yTHeM 
IPM OCHOBaHHH U 4 OUeHb AAMHHbIMH WeTHHKOBHHBIMA OTPOCTKaMH, 2 U3 KO- 
TOPbIX PaCHOMOXKeHbI Ha BeplINHe TOHOPypKu H 2 — HeCKOJIbKO HWE MepBbIX. 

“Tilo crpoenuio runonurna HOBbIii BU HasexKHO OTMM4YAeTCA OT BCEX H3BECTHBIX 

| BugoB Karschomyia. 

THMbI ONHCaHHbIX BUJOB HAXOJATCA B KOJIJICKUMM aBTopa. 


a yee ee 


MucrutyT mopdosornuu x%uBoTHEIxX HM. A. H. Cepepiosa Tloctynuso 
Axkayemuu HayK CCCP 1 IT 1961 


WUHMTHPOBAHHAA JIMTEPATYPA 


shoe Mamaes, Soon. «xypH., 39, 1521 (1960), *F.P.Felt, N. Y, state, 
Mus. Bul., 124, 307 (1908). E. P. Felt, N. Y. State Mus. Bul., 202, 76 (1918). 
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Jloxrxzagp Axagemun nayr CCCP 
1961. Tom 139, Ne 4 


IBOJIOUHOHHAA MOP@OJIOLHA 


A. A. TIAHOB 


MOCTIMBPHOHAJIDHbIM POCT FAHTJIMEB LEHTPAJIBHOM 
HEPBHOH CHCTEMbI JOMOBOTO CBEPUKA 
(GRYLLUS DOMESTICUS L., ORTHOPTERA, INSECTA) 


(ITpedcmaeaexo axademuxom H. H. HI maaveaysenom 24 II 1961) 


B pa6ote (') coo6ujaiocb O XapakTepe pocTa pa3JIMYHbIX OTAEOB WeHT- 
paJIbHOH HepBHOM CHCTeMbI AyOOBorO WeIKONpA,a — HaceKOMOTO C NOJIHbIM 
npeBpauleHvem. Y 9TOrO HaceKOMOTO yflalocb OOHAPYXHTb H3BeECTHY!IO STAII- 
HOCTb pOCTa HepBHOH CHCTeMbI, CBASAHHYIO C eCTeCTBCHHbIM JeJIeHHeM OHTO- 
reHe3a Ha 9MOPHOHAJIbHbIM, IMYMHOUHbIM WM KYKOJIOUHBIN NepHOAb pasBUTuA. 


TakohH xXapakTep pocTa IeHTpaJbHOM HePpBHOH CHCTeMbl y HaC€KOMbIX OTMe- — 


YeH BIIepBBIe. 


B januoli craTbe A M3/laraioO pesyJIbTaTbl H3yYeHHA MOCTIMOPHOHAIbHOrO © 
pocTa raHriveB WeHTPpaIbHOH HepBHOH CHCTeMbI JOMOBOTO CBepuka — HaCeKO- | 
MOrO C HEMOJIHbIM IpeBpalleHHeM. O pocTe HepBHOH CHCTeMbI TeMHMeTaOO/IMYeC- | 


KUX HACe€KOMBIX HMeIOTCA BeECbMa OrpaHHyeHHble cBefeHun. Tecbe (7) Ha OCHOBE | 


HW3MepeHHA «CpeAHHX JMaMeTpOB» TaHTsHeB OpIoOWHOH WenouKH MasIOUHHKAa 
Dixippus morosus Br. npumedt K 3aKsIOUeHHIO, 4YTO B NOCTIMOPHOHAJIbHbI 
MepHOl Bce raHrIMH WeHTpaJIbHOH HEPBHOH CHCTeMbI pacTYT OJMHAKOBO, eCJIH Ke 
KaKHe-sIMO0 pa3JIMUHA HW HMeIOTCA, TO OHH 3aTYIeBbIBAaIOTCA OLIMOKAMH HaOJII0- 
neuua. [pap (*) cuuTaeT BO3MOXKHBIM XapaKTePH30BaTb POCT BceH WeHTpaJb- 


HOH HEpBHOM CHCTeMbI JOMOBOTO cBepyKa MO pocTy OfHOFO M3 OpIOwIHblX raHr- | 


JiueB. BMecte c Tem Kak Tecbe (?), Tak u Heyep (4), A3yYHBIIHH pocT rouOBHOrO 
MO3ra HeCKOJIbKHMX BHJOB TapaKaHOB, MO/laraioT, 4TO POCT raHrviHeB I. H. Cc. 
HAC€KOMBIX B IIOCTSMOPHOHAJIbHbIA MepHO MO OTHOMeHHIO K pocTy Beca Tea 
HaCeKOMOPO IIPOTeKaeT M10 CTeMCHHOH KPHBOH. 

Vispectuo (°, °), uTO y MO3BOHOUHBIX POCT HepBHOM CHCTeMbI NpoTeKaeT Ja- 


JieKO He Bcerla B COOTBETCTBHH C POpMYyJIOH aMOMeTPpHH y = bx“ M TeCHO CBA- 


3aH C XapakKTepoM MOCTIMOPHOHAIbHOTO Ppa3sBHTHA KHBOTHOTO. BosHukKaeT 


BOTpoc: JleHcTBUTeIbHO JIM pa3sBUTHe HepBHOH CHCTEMbI Y HACCKOMBIX IIPOTeKaeT | 


OHOOOpa3sHO HW H€3aBHCHMO OT THMa OHTOFeHEe3a UJIM We MpecTaBJIeHve 06 O]JHO- 


oOpa3svu pPCcTa UX WeHTPasIbHOH HeEPBHOM CHCTeMbI Oa3HpyeTCHA JIMIIb Ha HeNOWJ- | 


HOTe HalluX 3HaHHH. 

JoMospiii cBepyok, NOHMaHHBIM B 3qaHHAx Tr. MockBbI M pasBOAHBUINIica Jaee 
B JladopaTopun, uMeeT 11 HuMdasIbHbIX BO3pacToB HW 12-H — HMarvHaJbHBIl. 
Ero leHTpaibHad HepBHad CHCTeMa COCTOHT H3 TOMOBHOrO Mo3ra; MOsrIOTOU- 
HOrO TaHrviMA, TpeX TpyHbIX TaHrMeB, MOCMeTHUH U3 KOTOPbIX OOpa30Ba JCA 
OT CJIMAHUA HCTHHHOPFO MeTATOPaKaJIbHOPO raHrViA C JBYMA MepBbIMH OproliHEIMH 
y3ulaMu, Jlanee culenyroT 3-,4-,5-, 6-H Mpoctbie OpriowiHble TaHruW HU, HaKOHELL, 
MOCeHMH OplOWIHOH TaHrviWi, BOSHUKIIMH B pesyJsIbTaTe CMAHHA MOcMeHUX 
raHriveB Oprouika, HaunHas c 7-ro. Muoto M3MepsJIcA OObEM TOJOBHOFO Mosra, 
Tpex PpyHbIX TaHrineB, 5-ro HW NocweqHero OpiolwwHEIX y310B. Tako BbiGop 


BbI3BaH TEM, YTO yKa3aHHble FaHrIMH MHHEPBUPYIOT BECbMa Pa3JIHUHbIe OTJEMbI 


Tesla HACe€KOMOPO, HeOJMHaAKOBO H3MEHAIOWLHECA B HOCTIMOPHOHAJIbHbIM MepHor. 
Jit W3MepeHHi Opauch CBeExXeCIMHABLIMe HACCKOMBI€; OHH B3BeCLIHMBaIHCb 


H PUKCHpOBaJICb B KHAKOCTH ByaHa. 3aTeM, c COXpaHeHHeM BO3MOX%KHO Ooub- | 
mero OHOOOpasHA MpOWeLyPbl, M3FOTaBMBaIMCb CepHu cpes0B TaHrsnes, 


KOTOPbl€ IJIaHHMeTpHpOBasIMcb, Noce ero BbIMHCIAJICH (C YYeCTOM TOJULMHEI 
cpe30B) HX CyMMapHbIi OObeM. SToT TpyoeMKuli MeTON aeT Ooee TOUHEIC pe- 
3YIbTaTbI, YEM MeTO] «CpeMHHX MaMeTPOBy, MpHMeHABUIHHcA Tecbe wu I papi. 
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ToukKu Ha MpHBOAMMBIX rpadpukKax pocta mpercraBAioT Cobol Gombuel UacTHIO 
cpeHHe W3 NATH usMepeHHH. JIMub AA Noxcueta OObema 1-ro u 2-ro rpyfHEIX 
M MocieqHero OplouwiHoro raHraues y uMaro Opasocs no 10 naceKomprx. Jlna 
GolbileH OHOPOAHOCTH pe3yAbTATOB, HaYHHAA C IWecTOrO BO3pacTa, H3Me- 
PAJIMCb TOJIbKO CaMKH. Kpome o6bema 
PaHPIHeB, BLIYHCIAJICA OObeEM HElpo- 

IIWId BHYTpH HMX. 

IIpopeqeHHbie H3MepeHuA T103B0- 
JIAIOT YCTAHOBUTb, 4YTO Yy cCBepuKa, 
‘Kak WM Y Apyrux H3y4eHHbIX B STOM 
OTHOLICHHH HaCeKOMBIX, BCe raHrHu 

_ B MOCTSMGPHOHAVIbHbIM MepHoy pactyT 
OTPHILaTeIbHO aslOMeTpHyeckH. Ecru 
Bec Tella B CpeHeM 3a MOcTIMOpKo- 

_HaJIbHBIM MepHoy BbipactaeT B 523 
pasa (Bec HOBOpOxKeHHOrO cBepuKa 
0,626 mr, Bec TOKO YTO OKPbIIMB- 
‘mmxca camoxk 374,4+-3,92 mr), To 3a 
)9TO %e BpemMaA OObeM raHrvveB yBe- (Q00/ 
“JIM4MBAeTCAH 3HAYHTeIbHO culadee F 
(ra6n. 1). bow 

_ Mbl BuyuM, 4TO usMepeHuble raur- Uf i se) 10 0 100 500me 

GMM JeATCH Ha TPM ecTeCTBeHHbIe 
PpyMMbl, OTMM4AIOlHecA Apyr OT Apy- 
Ta OObEMOM MOcT2MOpHOHAIbHOrO po- mus 2. Se ae ae TaHTviweB 1eH- 

a Cia Gee Bcero yBe/MUHBaeTCs rare Taoanoe noranaauanontatc [Pero 

TONOBHOH MOSI, MpHOMM3HTENbHO oH Mosr, 2 — 1-it rpyaNol raurant, 3 — 2-f 
BIBOe CHJIbHee PaCTYTTPYAHble raHl- rpymHol ranrauu, 4— 3-H rpygqHow raurnuit, 

‘JMU, a OpioUHble raHriuu BEIpactaioT 9 — 5-H OpiowHol ranraui, 6 — nocnequnii 

'B TpH pasa Ooulee, ¥eM rOOBHO Mosr. of eat apistelcan 

Jo BLIncHeHUA OCOGeHHOCTeH pocTa 

9TUX TaHrIveB B SMOPHOHAJbHLIM TepHOL BPA JIM MO%KHO MaTb Kakoe-nu60 

NOHOe OObACHeHHe Takomy XapakTepy pocta. Bo BcAKOM cJly4ae, yMeHbUIeHHe 

yeNbHOrO Beca TOJOBHOTO MO3ra cuJIeyeT, OUCBHHO, 34 COKpallleHHem OTHO- 


- 


bP O©9 


063em 2anenueb 
S&S 
S 
ek 
oOo 


Bec mena 


TaO0anma 1 


Pasmax pocta raHraneB HEpBHOH CHCTeMbI CBepuKa 3a HMM(aJIbHEIE 
; NepHo, pasBuTuv 


O6bem raHraHeB, 107-5 mm® lncaasencrt naan aes 
Tanrauu ia. fa? DAP LoL Lie aE ele canes OoOneta 
HOBOPOXAeCHHbIE cCBewKecJIHHABLUHEeE raHraHeB 
HHUM@bI caMKH 
TouoBHOH MO3r 1690 ,12£59,6 378845514 ieee 
I 1-% TpyHoH ranranui 283 ,014,8 42684298 44,8 
2-H " =f AKO Es keys) 130844298 ORY! 
t 3-H ; 5 404, 8+10,3 189534837 46,8 
5-H OpiowiHOn rani Dinos bs 2, 4929+93,3 70,4 
Tlocnequni OpiommHol 450, DL Oet) 10601395 70,3 
raHruinu 


SHTebHEIX pasMepoB TOJIOBbI HaceKoMmoro. BMecTe c TeM, MO2KHO IIpeANOIOXRUTh, 
4TO y CBepuka B 2MOPHOHAIbHbI MepHO MpOUCXOAMT 3HAaYHTEJIbHbIN «MOT- 
TOTOBHTEIbHbI» pOcT MO3ra, MOCKOJIbKy CBep¥OK, ¢ CaMOrO PO*KACHNA Bely- 
(Wi CAMOCTOATeEIbHbIM OOpa3 %KU3HH, HyKWAaeTCA B CHJIbHO Pa3BHTOM Mosre. 
Blech HalipalimBaeTca H3BeECTHAH aHaJIOrHA C BIBOMKOBbIMH IITHWAMH, Y KOTO- 
DBIx (°) IIpOUCXOMUT saMefeHHe POCTa TOJIOBHOLO MO3sra B MOCTIMOPHOHAIbHBIM 

pvoy. Uro 2x%xe KacaeTCA HaCCKOMBIX, TO YMeHbUIeHHe yeIbHOrO Beca Mosra 

HOCHTEIbHO BCel WeHTpaJIbHOH HepBHOM CHCTeMbl yCTaHOBJIeEHO Takxke UY 
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Kona Oncopeltus fasciatus (7). B To xe Bpema, Haliqeno (*), uro y xyKa Passa- 
lus cornutus OTHOMIeHHe pasMepoB MO3ra HM MOATOTOUHOrO raHrvina K OCTaIbHOL 
HepBHOHM CHcTeMe COXpaHAeTCH MOCTOAHHBIM B TeyeHve BCero pasBUTHA. 
3 Cpapuenue pocta |-ro u 2-ro 
10 “ms TpYAHBIX y3JI0B OOHapyxKuBaeT 
JOBOJIbHO 3HAaYHTeIbHBIe pa3- 
100 22 JIMUMA B OObeMe UX TOCTIMOpH- 
E OHaJIbHOrO pocta (cm. Tad. 1). 
f * OTH OTMYNA CTAHOBATCA OCO- 
as 6e€HHO HHTepeCHbIMH, eCJIH 
1g a® yuecTb, UTO yKa3aHHble raHriuun 
| A OTHOCATCH K (PYHKIMOHAaJIbHO 


alpen 
@ 


AS pa3JIHUHBIM OTZeaM rpylu, 0- 
rN CKOJIbKy TOJIbKO Me30TOpaKalIb- 
10; ° HbIM TaHrIMu MpuHayexKUT K 
nal : liTepotopakcy. Y HuMd nepBbIx 
a TpeX BOspacToB HaGslrOqaeTca 

MocTOAHHOe lipeo6aqanne 1-ro 
rpyAHOro raHruiua Hay 2-M, 4TO, 


063M HeuponunA 


Eup) u pest ul i pyri! ! -3 


Daou oan BpeMaA BceH lepeqHerpydH. 


Ilpapya, aOcomoTHble pa3sH4uHA | 


Puc. 2. CooTHomenne o6bemMoB HeiponHia H OObeMOB B BeJIMUHHE MexKAY PaHrivAMH 


ranrives. Jpotnoe JlorapupmupoBanue. O6o3sHayeHHA y KaxkKOro OTebHOrO HaceKO-— 


e vl 
a a dada MOTO 8aTYLIEBbIBaIOTCA OOJbIIHM 


BapbHpOBaHHeM Pa3sMepOB FaHIrVIHeB OT HACEKOMOTO K HACCKOMOMY, OTYELO cpeqHHe 
apudmetuyeckue BeJIMYHHbI OOBEMOB HH B OJHOM H3 H€pBbIX TpeX BO3PaCTOB He 
OKa3bIBaloTCA JOCTOBEPHO pa3JIMYaOlulMMuCcA. OnHako eCJIM BLIPA3HTb Y KaxK TOTO 
HaC€KOMOLO pa3Mep OJHOLO raHr- 


ea lOiuvaleaue 2 
JIMA B IIpOWeHTax K pa3sMepaM 


Apyroro MW MOJYYHTh cpewqHHe Vsmenenue cooTHOIweHuA O6ulHx OObeMOB 
3HaYeCHHA OTHOCHTEJIbHbIX pa3- {-ro u 2-ro rpyWHEIX TaHraiMeB Ha MpoTAxKeHHH 
MepoB, TO MOJYYHTCA JOBOJIbHO HuM@asbHoro pasBuTua (I1/I2-100%) 
OULYTHTe@JIbHaAA pa3HHla B HX 

COOTHOCHTEJIBHBIX pasmMepax Bospact Mim Cyr% n 


(ra6n. 2). Ecnu xe pu 93TOM 
yuecTb, 4TO HH B OJHOM H3 15 


I 108,332, 70 5,58 5 

cnyuaes (I, II u III Bospacts) Il 110, 5342, 92 5,92 5 
2-H TpyAHOW raHrau He Obi Ill 4414 0241 42 2,86 5 
Kpymuee |-ro, TO, OYeBH HO, cule- IV 105 ,06+0, 93 1,98 5 
3 VI 99,1921 , 93 Aol 5 

IyeT IpuH3HaTb peabHO cyrle IX 103 5641 62 3'50 5 
CTBYIOULUM rmpeo6anqanue 1-ro X 105,00-+1,34 2.79 5 
rpyQuHoro raHriua way 2-M. Vimaro (XII) 97,0141, 41 4,60 10 


B rocaeqyioulve BO3pacTbl 
B CBA3H C OOMbUIeH CKOpOcTbIO pocta 2-ro rpyHOrO PaHrvIMA COOTHOIMeHHe OOb- 
€MOB IpyJIHbIX y3JIOB yMeHbilaeTca, a y HMaro u3 10 H3MepeHHBIX HACeEKOMBIX 
y 8 9ksemmuispos 2-H rpyqHo ranraui oKaganca Kpymuee l-ro, y 1 — paBex 
emy, M ete y | — HeCKObKO MeHBIIe 10 OGbemy. B cpeqHeM xe, KaK BUHO 43 


I10-BHJMMOMY, OObACHAeTCA 60- | 
0 0 100 500 IO ue += CHbHBIM PasBUTHEM B STO 


TaO. 2, y uMaro 2-li rpyqHOl ranraiui OKa3bIBaeTCA OTHOCHTEIbHO Kpyluee 1-ro. 


Ecam jlamee yuecTb TecHy!0 CBaA3b pasMepos |-ro u 2-ro rpyAHbIX raHTaueB y 
Kaxkoro Hacekomoro (r = 0,800, B_/ 0,01), To, oveBNAHO, CemyeT MpHHATH, 
4TO OObeM 2-ro rpyAHOFO raHruA B3pOCsIOrO CBepuKa B CpeMHEM peaJbHO OOuIb- 
me oObema 1-ro rpyfHoro yaua. 

O6pamjanch Tellepb K XapaKTepy pOcTa OTJeNbHLIX TaHIIHeB, MOXKHO 3a- 


M€TUTb (pue. 1), 4TO HH B OJHOM CJIy¥ae HeIb3H TOBOPUTb O MOCTOAHCTBe IOKa-— 
3aATCIA aAJIOMETPHH, KaK 9TO ObIJIO HaleHo y He€KOTOPHIX JPyruX HaCeKOMBIxX 
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(,4). Y cBepuka romoBHol Mosr, rpyAHble u OpromHbie ranrauu B TeyeHHe Mep- 
BbIX HUM@aJIbHBIX BOSPACTOB YBEMHYHBAIOTCA 3HAYNTEMbHO ObICTpee MO OTHOUIe- 
HHIO K Becy TeJla, Y€M B KOHIe HUM*asbHOro pasBuTua. HanGosee xopomo 3TO 
‘3aMeTHO y TOMOBHOTO MO3ra HM IpyfHbIX ranriues. PocT OpiowHbIX FaHrivesB 
Ooee cOKeEH, MOCKONbKy 3a TO Ke BPeMA BaxK]bI CMeHAIOT Jpyr 
‘Apyra lepuogpt Gomee yckopenuoro u Goslee 3aMeeHHOrO pocta. OmHAaKO JOCTO- 
“BepHOCTb cpeQHHX OObeMOB ODPIOWIHEIX FTaHTIMeB YTapaHTHpOBaTb TpyHO, 
NOCKOJIbKy HCXOJHBIN MaTepHail Obl OCcTaTOUHO U3MeHUUB (C,=7,85—16,54%). 

Heiiponuib B raHriHAX HOBOPOXKJeHHbIX CBepYKOB 3aHHMaeT MeHee MOJIO- 
‘BUHEI UX OObeMa. Hanmenbieli JONA BOMOKHUCTOFO BellleCTBa OKa3bIBaeTCA 
-B TOJOBHOM MOsre HM OpIOUIHbIX raHriuax. Y cBepuka Mosr HOBOpOxKAeHHOM 
HUM@bI OKa3bIBaeTcA Oosee OeAHbIM HeliponuseM, yeM y OO/bIIMHCTBAa J pyrux 
MCCJIENOBAHHBIX HOBOPOXKNeHHBIX HaCeKOMBIX (1, *, ”). PocT yqembHoro cofeprxKa- 
HUA HEMPOMMIA B raHriuAX HHTCHCHBHO IIpoOTekaeT B TeYeHHe MepBOH MOJOBMHBI 
“MOcTSMOpHoHabHOro pasBuTua (Tab. 3). K VI HumcbanbHomy Bospacty B ro- 
“AOBHOM Mosre M OPIONIHbIX raHrIMAX MPOWeHT BOMOKHUCTOLO BelllecTBa AOcTUraeT 
“SHAYUCHHH, CTATHCTHYECKH HE OTJH4AIONIMXCA OT TAKOBbIX B COOTBETCTBYIONIUX 
‘TaHrvIMsAX Bspocoro HaceKomoro. B rpyAHbIx raHriMaX OTHOCHTebHOe 
‘yBeIMYeHHe HeHpPOMHIA MpooKaeTCA HECKOJIbKO JOJIbIMe, MpakTHYeCKH 
Mpekpaillascb TOJIbKO B TeyeHNe X BospacTa. 


Ta6auna 3 
; II]poueuTHoe cofepxaHne Heponuaa B ranrauax (M-+-m) 
“ - a 5 . TlocneqHHtt 
1-H rpyanH. 2-H rpygH. 3-H TpyaAH. 5-H OpiomH. 

Bospacr /fonosuol Mosr|  payranti raHraui raHrauii ranrantt OpiowH. 
raHraun 

] 35,4+0,64 430-41 ,25 43,240, 74 42,7 42,46 34 141,42 37,7+0,85 
li = 50,7641,25 54,86+0,55 _ = 47,09-+0,46 
11 48,17+0,79 §4,33+1,10 56,96 +0,51 53,34 +0, 64 50,26-+ 1,53 49, 95-40, 64 
1V _ 57,034 0,55 60,03 +0,82 — — 54,04+0,60 
Vi 55,54+0,89 65,654 0,57 66,354 0,76 61,99 +0, 74 64,80-+ 1,84 58, 90-+2,15 
Vil — -— - - = 61, 48-40, 53 
1X 56,87 +1 ,37 65,21+1,33 68 ,92:+1,04 63,23 + 0,97 64,90-+0, 74 61 ,43+0,44 
x — 70,21+ 0,43 74, 80:+.0,88 - _ 60, 58-40, 84 
Himaro 58,79+0,73 69,95 +0,59 72.77 +:0,79 66,40+0,80 69, 24-4 , 44 62,994 1,22 


CpaBHenve coyepxkaHHa Heliponuia BO 2- Hu 3-M rpyHbIX y3laxX, paBHO Kak 
iB O-MUMNMocnenHeM OpIoOuIHbIX raHriuAx, c TaHHbIM Hepepa (*) no nporexTHomy 
icOepxKaHHIO Heliponmusa B MO3re TapaKaHOB pa3JIMUHOH BeIMYMHbI MpHBOAUT 
K IpesNomoaenuio, YTO cosep2xKaHne HelipornusA B TOMOJOFMYHbIX TaHrIMAX Ha 
(XOTHBIX 9TAMAX OHTOreHe3a TeM OOJIbIIe, YM MeHbIUe pasMepsl TOTO HIM MHOTO 
fanraua. J[aHHbI BbIBO, ABJIAeTCH CBOerO pOJa IpOJOKeHHeEM U3BeCTHOTO 
Mpapuna Tanmepa. 3yecb, OMHaAKO, pedb HET y2Ke HE O COOTHOLMICHHH pa3sMepoB 
W.H.C. %KHBOTHOrO H ero Tella, a O BHYTPCHHel CTpyKType CaMHX raHrsues. 

Hakouell, pOcT HelponusA B OT@IbHbIX TaHIMAX W.H.C. CBepuKa OKAa3bI- 
BaeTCA CXOJHBIM C POCTOM BOJIOKHHCTOIO BelilecTBa MO3ra YepHOTO HM aMepHKaH- 
ekoro TapakaHos (’). Y cBepuka TakxKe MpOMCXOMT NocTeneHHOe 3aTyxXaHHe 
PKOPOCTH OTHOCHTeIbHOrO pocTa HeHponvia B raHriMAx (puc. 2). 
| Urax, MoxHO yTBepxKaTb, YTO pasJIHYHbIe TaHrIMH HePBHOM CHCTeMbI 
NOMOBOrO CBepuKa Ha MPOTAKeHHH NOCTSMOpHOHAIbHOrO Mepwoya pasBuTuA 
DacTyT HepaBHOMepHO; OTHOCHTeIbHaA CKOPOCTb pocta MX IIpH 9TOM 3aMejserT- 
28 B NocdeqHHe HUM@aJIbHble BOZpacThl. YBeIMYeHHe OOBEMA HEMPONMIA TakxKe 
fe cleyeT OJHOMY MOKasaTeJIO aJJIOMeTPHH Ha MpOTAXXeHMH BCeroO HMM()aJIb= 


40ro pa3BHTHA. 

WucrutyT mopdonoruu xxuBoTHBIx HM. A. H. Cepeprosa 
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Tloxnagn Akagemun nayr CCCP 
1961. Tom 139, Ne 1 


PHSHOJIOTH A 


Jl. A. BAPA3 


O PASAPADKAFOWIEM BJIMAHHH HEKOTOPbIX MOHOBAJIEHTHbIX 
MVOHOB HA PELWENTOPbI KHWEGHHKA 


OBLIAH XAPAKTEPHCTHKA 3®®EKTOB H PACHIOJIOKEHHE 
KATHOHHOTLO PSA 


(IT pedcmaeaeno akademuxom B. H. Yepxueoecxum 20 II 1961) 


PelenTopbl TOHKOFO KMWeCYHHKa MIpunawwexkaT K MpocTeiiiemMy THNy UyB- 
CTBHT@JIbHBIX OKOHWAHHH, TaK Ha3bIBaeMbIM CBOOOQHbIM KOHI[EBbIM pa3BeTBJIe- 
HuaM (', *). B cBa3H C 3THM MOXKHO OXKUJATb, YTO HEKOTOPble HX CBOMCTBA, B 
YaACTHOCTH OTHOMeHHe .K XHMHYECKUM Paz paxKUTeIAM, AOJKHbI ObITb OJIH3KHMH 
K CBOHCTB&€M H€pBHbIX BOJIOKOH. M3BecTHO, YTO XJOPHAbI UWLeIOUHbIX MeTaJIJIOB 
(a TakKxKe XJOPH aMMOHNA) OOMaalOT HEOAHHAKOBOM CMOCOOHOCTHIO enoAa- 
PH30BaTb HePBHbIe BOJOKHa JIAryuIKH. MHTeHCHBHOCTb enouApHsyroulero 
BJIMAHUA XJOPHOB ITHX MOHOB B OTHOIWCHHH HeEPBHBIX BOJIOKOH MpecTaBseHna 
CeLYIOULHM pAOM KaTHOHOB (37°): : 

K* SRbeS Ng st SS Nae 


OyHako TIpH uccMeqOBAHHH pa3zparkalollero BJIMAHHA STHX %Ke BeUlecTB Ha 
{COJIEBbIG)> PELLENTOPbl AZbIKa KPbICbI, Obll OOHapyrKeH (“) HHOH pay: 
Lite Nak Nie Rb 2 Kee ce 
XJIOPHAbI MOHOBAJICHTHbIX HOHOB MO CHJIe eHCTBHA Ha PelleNTOPbI A3bIKa CO- 
Oaku (*) pacnomarawTca celyouluM oOpa3om: 
NH> K > Rb > Cs > Nasi 

MouHblit pa XOPHAOB UWLeEOUHBIX MeTaJJIOB H AMMOHHA JIA pelenTopoB KOwKH 
Jsrymku (*) BRIrIaquT wHaye: 

NE Ke > Nag Li 


TakuM O06pa30M, HOHHBI€ PAI JIA HEKOTOPbIX pelleMTOPOB He COBMaaiwT c- 
PAQOM, XapakTepH3yIOULMM CHJy UX JenomApH3yrollero JeHCTBHA Ha HepBHHIe | 
BOJIOKHA. 

BblACHeHHe OTHOCHTEIbHOH CHUIbI pasparxkarolero LeHCTBUA XJOPHAOB WLeIOd- 
HbIX Me€TAJWIOB Ha PelleMTOPbl KHINeCYHHKA IIpHOOpeTaeT, B CBA3H CO CKa3aHHbIM, 
OOuLePu3HOOrMYeCKHH HHTepec, MOCKOJIbKY MO CBOeH CTPyKType 9TH pellenTopbl 
IIpHHaywiexaT K HavOoulee IPHMHTHBHOMy MX Buy. Bmecte c TeM onpelemenue 
MOpPOroBol YyBCTBUTeEMbHOCTH PellelTOPOB KHIMeCYHHKAa K HOHAM KaJIMA MW HATpHA 
MMeeT H CIielMaIbHOe 3HaYeHHe, TAK KaK 9TH MOHBI IIpeACTaBAIOT BaxKHeHUIMH | 
KOMMOHEHT MeKKJIETOUHOH 2KHIKOCTH, T. €. CpeMbl, CHrHaIH3allHA O COCTaBe KO- 
TOpOH MH eCTb (yHKIMA TKAHeBbIX PellelTOPOB. 

MetToguxk a. Cratuctuyeckon o6pa6oTKe ObluIH NOABeprHyTbl pe3syJbTATHI | 
59 OMbITOB Ha KoUIKax. B KaxKJOM 3 HUX W3y4asOCh pa3zAparkaloulee BIMAHHE 
TOJIbKO OWHOrO BelecTBa. OO OTHOCHTEIbHOM CHIe pasqpaxkeHuA CyAHIH 0. 
BeJIMUMHE pedJICEKTOPHHIX peaKUMH apTepHabHOrO JaBJIeHUs. 

KosmuecTBo OMbITOB C OTAebHbIMM BelllecTBaMH HOKa3aHo B Taba. 1. Tocae 
BHYTPHBeHHOrO BBEJeHNA ypeTaHa, TpaXeOTOMHH HM OOHAKeCHHA COHHOM apTepHu 
(id 3aNMCH [bIXaHMA M apTepHabHOrO aBJIeHHA) MpOMsBOAMIM Mepdysuto 
H30JIMpOBaHHOrO B TYMOpaJIbHOM OTHOWICHHH y4acTKa TOHKOTO KHUIe4HHKa 
lo Metoyuke B. H. UepnHurosceKoro (*). 

J\1a nepdy3un MpuMeHsu nogorpetpiit 20 38° pacrBop cmelyroulero cocTaBa: 
NaCl 154 mmoa., KCl 5,6 mmow., CaCle 2,16 mmon., NaHCOs 1,8 mMow., riio- 
Kosa 1 r/j — npwroToBeHHbIi Ha OupucTHsAUpoBaHnoll Bose. 
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CkopoctTb neppy3un B OTe/b- 
HBIX OMbITAX NosWepxuBaH MpH- 
OH3HTeIbHO OJMHAKOBOH, YUHTHI- 
Bax ee MO CKOpOCTH OTTOKa Mep- 
(bysaTa 43 BeHbI. PactBoppi pa3- 
[paxarowluX BeulecTB, MpHroToB- 
JIeHHbIe Ha ONANCTHJIJIMpOBaHHOL 
Boe, BBOJMIM B epdy3arT Bcer- 
qa B KouMyecTBe 1 mi. MUntTeppa- 
Jbl M@KAY BBeeHHeM pa3zjpaxKu- 
TeeH cocTaBJiaH 5 MUH. 

I ceputo pa3sqpaxeHHi B aH- 
HOM OIIbITe IPOH3BOJMJIM pacTBO- 
paMu xXJIOpHoB B HapacTarollHx 
KOHMeHTpaluax. Ecsu coctosune 
XKHBOTHOPO JONycKayo 1poBeyeHue 
Il cepuu pa3yqpaxenui, pacrBo- 
PEI BBOAMIK B HUCXOLsULeM T0- 
palKe KoHWeHTpaunn, a-B III ce- 
pu pa3sqpaxkeHHH —CHOBA B BOC- 
xojamjem mopsyKe. IlockombKy 
PacTBOpbl pa3sqpaxuTesen mpuro- 
TOBIAIM Ha OMHCTHJIJIMpOBaHHOH 
BOJe, NpeqBapHTebHO yCTaHOBH- 
JM, 4TO BBeeHHe | MI ee B TOK 
Mepdy3ata B 75—80% ombiToB He 
BBISbIBAeT HUKAKHX pedJIEKTOPHbIX 
[peakILHi apTepNaJIbHOTO aBJIeHHA 
HM mpxanua. B 20—25% onpitoB 
9TO MpHBOAHIO K HeOOJIbILIOMY 
pedbilekTOpHoMy lajleHHio apTepHu- 
aNbHOTO JaBJIEHHA HM elle pee K 
MerKOMy TOPMO*KeHHIO bIXaHHA. 
[akue xe peakIHH B 9THX OTIbI- 
TaX BBISbIBAJIH MHBCKILMH B IIpH- 
302AlLy!O KaHioI0 | MJ pacTBopa 
?unrep — JIokKa Hu cuaObIx pac- 
TBOPOB pa3fpaxalouluX BeLIeCcTB. 
3. MoceqHeM culyuae elpeccop- 
ible pedleKcbl HHOra Herocpel- 
TBEHHO TepeXOJHJIu B HeEOOJIbUIHe 
Ipeccopupie pedekcpl. [Ip mo- 
YTOPHBIX WHBEKUMAX pa3slparxKu- 
emeH HauaJIbHbIN MelmpeccopHbiii 
(OMIMOHEHT B OOJIbINeH  4acTH 
MbITOB MOJIHOCTbIO HCuesaT. 

Bo3HHKHOBeHHe OJMHAKOBBIX 
(0 BeJIHUHHE JenpeccopHbIX pedp- 
leKCOB IPH HHbeKIMAX OMNCTHI- 
(MpOBaHHOH BOJbI, pacTBopa PuH- 
ep —JIokKa usu caObix pacTBo- 
0B XJOpHOB WeOUHBIX MeTaJ- 
|) 0B roBopHT 0 CBA3H 9THX pedleK- 
OB C MeXaHMyecKUM pa3ypaxe- 
WeM pelleTOpoB, mo-BuyHMOMy 
aTep-MauyneBLIX Teel, OpbKel- 
a (9711), 

_ B cBa3v cO CKa3aHHbIM IIpH 


1 


Talon wea 


KouHueHTpanvaA XJIOpHAOB (B M9KB/J1) 


SaBHCHMOCTb CpeMHUX BeJIHUHH peseKcoB (B MHJWIMMeTpax pTyTHOrO cTOIOa) OT KOHMEHTPalHH XJOPHAOB WIeJIOUHbIX MeTaJJIOB HM aMMOHHA 
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Ilpumeuaunne. Hay ueproh x +m (cpequaa BemuunHa pedseKcos + cpefzHaA OWHOKa cpefHeH); nOA yepTot — n (4uCIO OMBITOB). 


KCl 
RbCl 
CsCl 
LiCl 
NaCl 


CTATHCTHUCCKOM aHaJIH3e Pe3YJIbTATOB ONBITOB »JempeccopHble HU ABydasHbie 
(qeipeccopHo-lipeccopHble) pedb1eKCbl H€ YUHTHIBAJIHCb. 

TlogcueT cpeqHuX BeIHYMH pedIeKCOB MpOH3BOLMIM TOKO MO BeJIMUMHaM 
mpeccopHEx pedsexcos. IIpu orcytcTBuu pediekca Ha JaHHy10 KOHILCHTPallu1o 
pasipaxuTela, erO BeEMYMHY OLWCHHBaIM KaK paBHY!O HYJIO. CpeqHeapudmetu- 
yecKHe BEMMUMHBI petpyleKCOB B MHJMMeTpax PTYTHOFO CTONOa IA KOHICHTPa- | 
Mit paslpaxuTesel, paBubrx 15,6; 31,2; 62,5; 125 MM uw 0,25; 0,5; 1 u 2 M,| 

BBIUHCJIAJIM H3 BeIMYHH pe- 

pee ea (bleKcOB Ha 9TH KOHICHTpa-| 
I[HH B OTJCJIbHBIX OMbITAX. 

Jas Oomee moypo6uoro | 

aHaJIH3a 3aBHCHMOCTH BeJIH-| 

° 4HH pedJIeKCOB OT KOHILCHT- 
5 paluu pasipaxutTelien uH-| 
TepBaJIbl MeKZy ykKasaHubl- 

MM KOHILCHTpalluaAMH ObLIn 

3 pa3OHTbI B OTJeJIbHbIX OTIbI-| 
Tax Ha 3—4 TpomexyTou-| 

HBIX KOHWeHTpawuH. IIpa 

3aKJIIOUHTeEIbHOM TojcueTe 

cpeqHue BeJIHUMHBI pedieK- 

- COB B 3THX MpOMeKYTOUHBIX 

_ ’  HHTepBallax xapakTepH30Ba- 

7000. 2000 JIM OJHOH WHppow, Haxoysl 

ee KaK CpefHIoIo apudpMetu-: 
yueCKYy!O BeIMYHHY H OTHOCA 
HaHJeCHHY!0 BeJIMYHHY K ce- 
Puc. 1, 3aBucuMocTs cpemHux BenHUHH pemeKcos oT KoH- PeAHHE MHTepBata (23,4; 
WeHTpalHH HOHOB Kaslusa (1), pyOuqua (2), amMouua (3), 46,8 [Sale 1 Si MM; 
nesua (4), uutua (5) u narpua (6). Ukama Konuentpa- (375; 0,625; 1.5 M). Tipu 
WHH B JBOHUHbIX norapud@max MOBTOPHBIX pasipaxenusax 

B OJHOM OMIbITe BbIYHCJIAI 

BeJIMYHHY pedieKca JIA KaxKJOH KOHICHTpaluH B JaHHOM OMbITe H yuH- 
TbIBAaJIH ee TIpH pacuete OOulel cpeqHeH KaK OHO M3MepeHue. 

PesyabTaTH. Monbl WeOuHbIxX MeTasJIOB MH AMMOHHA NO cuse pasmpa- 
2KEHHA Pel€NTOPOB KMICYHHKA, COTAaCHO LaHHbIM Taw. 1, MoryT ObITh pace 
TIOMIOHKEHI B CELYIOULMH pay 
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OOuapyxXeHHbI pA, TakKuM OO6pa30M, TOUHO HM NOMHOCTHIO COOTBeETCTBYe 
PAY, B KOTOPHIM pactovlaraioTca STH BellecTBa HO HX CMocOOHOCTH JenomA- 
PH30BaTb HeEPBHbIe BOOKHAa. IlockobKy BCe HCCMeOBAHHbIe BeULeECTBA ABJIA- 
IOTCA XJIOPHCTbIMH COJIAMH, TO KOJIMYECTBEHHOe pa3sJIMuHe HX BJIMAHUA OGY 
CJIOBJICHO KATHOHAMH. 


Pasypaxaromlee JeHCTBHe H3YUCHHBIX COueli HEBOSMOXKHO OObACHUTb OCMO- 
THYeCKHM 90:ppeKTOM. 

Tloporosaa KoHWeHTpauua HanOouee scbcbeKTHBHOrO pa3sypaxuteia (KCl) 
B 16 pas MeHbuIe MOporoBoli KOHWeHTpPalluM HauMenve sdeKTHBHOTO pasmpa+ 
“uTeA (NaCl). CreqoBaTebHO, OTHOCHTeEIBHAA pasqpaxarioulad CHa MOHOBa+ 
JICHTHBIX KATHOHOB OOyCJIOBIeHa HX CHeludpHyecKUMH CH3HKO-XHMH4YeCCKHMH 
CBOHCTBaMH. O6 STOM CBUJETEIbCTBYeT CXOJHbI XAPaKTep KPHBLIX 3aBHCHMOCTH 
sppekTa OT KOHeHTpaHn WIA CuenyoulMX nap pas—paxuteneli (puc. 1) 
K+ u Rbt, Nis yu Cst, Lit wu Nat. | 

Kpupble Jin Kako napbl pasipaxuteneli oTmuuaioTca cBoeli dopmolt! 
Hauaibuas uHelinad BeETBb KPHBBIX JIA HOHOB Kalua M pyOulua pH yBesH 
YeHHH KOHICHTPaluH CKaYKOOOpasHO CMeHAeTCH BTOPOH BeTBbIO, Oomee KpyTC 
HaKJIOHCHHOH K OCH OpAHHAaT. KpuBble JIA HOHOB We3HA MH AMMOHHA, JIMHeHHBIE 
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CBOHX HauaJIbHbIX y¥aCTKaX, MepeXOAAT MPH YBeMYeHHH KOHUCHTPalHA B 
OTHOCHTeEAbHO MOOro HapacTaioulve KPHBOJIMHeHHbIe yuaCcTKH. 
__B orviwuve oT storo B xOge KPHBEIX JIA HOHOB JIMTHA WM HaTpHA He OOHa- 
Py2KHBaeTCA 3aMETHBIX Pa3PbIBOB. OTH XapaKTePHbie OCO6eHHOCTH KPHBBIX 
NOCyKUIH MpeqMeToM CllelHaJbHOrO aHaJIH3a, O pe3yJIbTaTaX KOTOPOrO MBI 
COOOLIHM B JaJIbHeHIleM. 

BeaMUMHbI NOpOroBbixX KOHIWeHTpalult AByx HoHoB. K wy Na, wMeloT, Kak yxKe 
OTMeYaJIOCh, CMelMaJIbHoe 3HaueHHe, TAK KaK 3TH HOHbI BXOJAT B COCTaB MeX- 
KJI€TOWHOM HKUAKOCTH WU MOTeHIHAIbHO MOTYT ObITb Aa9KBATHBIMH Paskpaxkute- 
JIAMM TKAHEBEIX PellelTopos. 

B yCNOBMAX IIPHMeCHEHHOH MeTOAMKH MOporoBas KOHIeHTpallHA MOHOB Ka- 
JIMA TIpHOH3SHTeIbHO B 4 pasa NpeBbllllata comepxKaHe 3TOrO HOHA B Ivla3sme 
KpOBH, a MOPOroBadA KOHICHTpall4A HOHOB HATPHA MpeBblllasa KOHIeHTpPallHio 
9THX HOHOB B IvlasMe B 1,6 pasa. [lpuBeqeHHble UWHpbI He OTParxkaloT, OMHAKO, 
‘MCTHHHOM YYBCTBHTEJIbHOCTH pellelITOPOB K 3THM WOHAM, Tak KaK OcTaeTcsA He- 
M3BeCTHOM CTeIe€Hb pasBeeHHA pasqpaxKuTeJeli B Nepdy3HOHHOH 2KHZKOCTH. 
) Jif BIACHeHHA BOMpOCa O MOPOroBOli YYBCTBHTEJIbHOCTH pellelITOPOB KH- 
IeYHHKa K 9THM HOHAM OBL MpOBeeHb! ClleWHaJIbHble HCCJI€MOBAaHHA, Pe3yuJIb- 
Tate KOTOPBIX OYAYT H3JIOXKeHbI B MOCeLYIOWUM COOGILeEHHAX. 


} VHCTHTyT HOpMasbHOH H MaToOMorHuecKOH u3sHONOrHH Tloctynusio 
AxaylemHH HayK CCCP 10 II 1961 
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oU3HOJOFHA 


: 


T. J. A3H03MPYPH u B. A. JIEBEJJEBA 
O MEMCTBHM KAJINSA WH KAJIbIMA HA HHTEPOUEMNTOPbI 
! 


TOHKOFO KHWIEYVHHKA 


(ITpedcmaeaeno akademuxom B. H. Yeprueoscxum 30 I 1961) 


t 


Vis3pecTHO aHTarOHHCTHYeCKOe BJIMAHHE HOHOB KaJIMA MW KaJIbUMA Ha PYHKU 
OHAJIbHbIe CBOHCTBA HEPBHBIX MPOBOLHHKOB, OMHAKO BOMpoc O XapakTepe pearH! 
POBaHHA HHTeEPOWeNTOPpOB BHYTPpeHHHX OpraHOB Ha H3MeHeHHe CosepxKaHUs 
3THX HOHOB B OKpyxalolieH HX cpese H3yYyeH AaleKO He MOJIHO. 

BnepsBple CTHMYJIALHA JbIXaHHA HW KPOBAHOTO aBJIeHHA MpH evCTBHY 
XJOpHCTOFO KaJIHA Ha pelenTOPb! KAPOTHAHOrO CHHyCa Oblia noKa3aHa Yuusep 
(3), Sunep (77), Taycc u Wen (7%). Ananornuanpie pedmekTopHple peakilu 
OpliH OOHapyxeHb! B. H. UepuuroscKum (1%,'4) mpu nosBesqeHuu xJlopuctord 
KaJIHA K pelielTopaM TOHKOPO KHIIe4UHHKa UH cese3eHKH B YCJIOBHAX UX Nepdy3uV 
Mv Apyrumu aptopams (7,°,”, 2°, 1). Berio Joka3aHo TakxKe CTHMYJIMpyroulee BJIU- 
AHHe HOHOB KaJIHA Ha pellemTOpbl HW Apyrux BHYTPeHHAX Opranos: nouexk (**)/ 
MaTKH (°, 72), MoJIOdHOH *Kesesb (°). 

CBeweHHA 2Ke, KaCalolllMecd BJIMAHHA Ha MHTePOMeNnTOpbl pacTBOpOB XJIO! 
pucTOrO KaJIbIM, BeCbMa HeMHOrouHCeHHEI. MoxkHo cocmaTbcaA Ha [Bq 
paOoTbl, OHa H3 KOTOPbIX OTHOCHTCA K H3YYeHHIO peaKI\HH pellenTOPOB MaTKY 
KOUIKH ('*), BTOpad — pellenTOPpOB MOJIONHOK wKese3bI KO3bI (°). Hu B nepBoM, 
HH BO BTOPOM Cyjly¥adx AaBTOpaM He yjlalocb OOHapy2KHTb KaKHX-/IMOO U3Me} 
HeHHH KPOBAHOFO JaBJIeHHA HW IbIXaHHA IPH BBeeHHH B COCYAbI ITAX OPlaHor| 
0,5—2% (?*) uv 5—10% (°) pacrBopoB xJIopucToro KaJIbIlMaA. 

Mexiy Tem ofHuM M3 Hac (8) ObI0 MOKa3aHO, 4TO mpH JelcTBHH 1—2% 
PaCTBOPOB XJIOPHCTOFO KaJIbUMA Ha pelleMTOpb! Nephy3upyemon eT TOHKOFC 
KHUICUHHKa MOXKHO YJIOBHTb BMOJHe ONpeseeHHy!O peakIMIo cocyfosBural 
TeJIbHOFO HW bIXATeJIbHOFO WEHTPOB, KOTOPad MPOABJAeTCA B CHHXKCHHH KPOBA} 
HOrO JaBJICHHA HM He3HAYHTEIbHOM YIHETCHHM JbIXaTeJIbHbIX IBUKeCHHH. OTH 
apekTbl COXpaHAIOTCA HM B TOM CJly¥ae, KOra HOpMaJIbHOe TeYeHHe OOMEHHbIX 
TIpOWeCCOB B KHIUNCYHHKE HapPYLWIeHO NpeABapHTeJIbHbIM BBeJCHHEM B ero COCYAb 
5 ma M/100 pacrsopa MonofoxyKcycHol KucuoTE! (°). | 

CieqoBaTesbHO, pedJeKTOPHbIe peaKIUHH COCYMOABHTaTebHOrO HM bIxXa 
TeJIbHOFO I€HTPOB, BbISbIBACMbIe JCHCTBHEM KaJIMA HU KaJIbIMA Ha MHTEPOLMenTOph 
TOHKOFO KMINeC4YHHKAa, TaKKe OKa3bIBaIOTCA MPOTHBOMOJIOXKHbIMH, YTO TM03BO 
JiteT JYMATb O CYUECTBEHHOM Pa3JIMUHH MpOleccoB, COBepmIaIOWUXCA B HHTE| 
polentTopax moO] BIMAHHeM STHX HOHOB. 

J{1A Toro YTOObI YOELHTLCA B LOCTOBEPHOCTH 3ZTOFO MpeANOMOKeHHA, H Obie 
IIpeANpHHATA HacTOAMLAaA paOoTa, B KOTOPOH, Hapsy Cc pedieKTOPHBIMM 3) 
MCHEHHAMM KPOBAHOFO JaBJICHHA MW [bIXaHHA, perHCTPHpoOBalacb addepentTHas 
MMNYJIbCallWs, TIaBHbIM OOpa30M B TOHKMX KUIIe4HbIX HepBaXx, BOSHHKarollas) 
MIpH AeHCTBHM COMeH KAMA M KaJIbILMA Ha HHTeEpOenTOpbl TOHKOFO KMIMeYHHKa, 

HackoJibKO HaM MW3BeCTHO, NOMOOHbIC aHHble B OTHOUICHHH pellenTopol, 
BHYTPeCHHUX OpraHoB OpiouIHOH MOJOCTH B JHTepaType OTCyTCTBYyIOT. Cuelye! 
YNOMAHYTb JIMIIb O JByX paOoTax, B KOTOPbIX OblIO OOHapy2xKeHO yBeMYeHH 
HMITyJIbCalHH B Me3CHTepHaJIbHbIX HepBax pu AelicTBuH KC] Ha peLenTopE) 
Opppkeliku (**) u B Oy» La1IOUlMX HepBax IPH Tex 2Ke BOSLeHCTBUAX Ha pellen) 
TOPbI *%KemyaKa (74), H 

MetTojuxka. Pa6ota npopefena ua 16 HapKOTH3HpoBaHHBIX ypeTaHo 
(1—1,25 r/xr) kourkax. Heras Tonkoro Kmmeunuka, H30J1MpOBaHHavA B COCy 
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JMCTOM OTHOUIeCHHH, Mepdy3upoBaslacb OKCHTeHHPOBaHHbIM pacTBopom Pun- 
rep — JlokkKa tpn Temnepatype 37 — 38°. Vnneppanua KumeuHo ner 
coxpansasiacb. Pacrsoppl xJopuctoro kasiusa (0,033 — 0,5 M) mu xaopuctoro 
Kanbuusd (0,045—0,18M) BBoguanc BCocy Ab KMIIeYHOL NeT/IM WINpHleM B KO- 
uiugectBe | Mi. BosHukaloljHe Np 9TOM H3MeHeEHHA KPOBAHOFO WaBJeHHA H 


MAA AE | 


Ioan HC 067M Tnin KCLG26M 


We : me 


ic. 1. H3meHenua KpoBAKOrO JaByeHns, WbIXaHuA u addepenTHOli HMNYyLCaWuN B KMWeUHLIX HePBaXx 
I8BaHHbie ZelicTBHeEM Ha HHTePOLeltTopbl xsopuctoro KayuA. Onbit 26 V 1958 r.f Kumorpamma (A): 
(PnexropHoe yBenuueHHe KPOBAHOFO aBeHHA HW ycHeHHe AbIXAHHA Mocde BBeeHHA B COCYAbI KAUIeY- 
(Ka) no 1 ma pacTtBopos KC! (0,067 u 0,26 M). Csepxy BHH3: KPOBAHOe AaBeHHe, JHHHA NCXOAHOFO 
OBHA KPOBAHOrO JaBNeHHA, AbIXaHHe, HyeBaA JHHHA MAHOMeTPa, OTMeTKa BBeAeHHA KCI, ormerKa 
Meun (5 cex.). Ocunmnorpamma 5 (ror *e onbit, uto yaa A): J — ucxoquHanw OHosmeKTPHYeCKAaA AKTHB- 
€Tb kHWeuHOoro HepBa; 2 — ycumeHHe HMMybcaluH uepes 2 cek. Mocne BBegeHuaA | Ma KCl 0,067 M; 
= BOCCTaHOBJeHHe HCXOAHOH OHOSMEKTPHYeECKOH AKTHBHOCTH Yepes 30 ceK. Nocne BBeEACHHA XJIOPHCTOTO 
maa. OcuuaiorpammMa B (onpit 5 VI 1958 r.): ycunenne addepentHolt HMNybCalluH B TOHKOM KuHLIeU~ 
f BerouKe nMocue BBeeHHA B COCybI KHIWeuHHKa Mo | Ma pacTBopa KCl KkonwexTpauHH 0,033 M (1), 
0,067 M (2) ” 0,5 M (38) 


IXAHHA perHCcTpupoBancbh Ha KUMOrpade OOBIMHHIM COCOOOM. QleKTpuyecKaA 
THBHOCTh nepnHdepuyeckHX OTPe3KOB MepepeSaHHbIX OpbOKeeYHBIX HM KH- 
‘MHbIX HEPBOB OTBOJHaCb MPH NOMOUIM OHMOJIAPHbIX MaTHHOBbIX IJIEKTPOAOB 
MKIJIEKTPOAHOe pacctosHHe 4— 5 MM) K YCHJIHTeIO TepeMeHHOTO ToOKa, 
MTOTHaH XapaKTepucTuKa KOTOpOrO Oplvla JHHeHHa B AHanasone oT 10 Jo 
)0 ru. Sanucb mpon3sBosNacb Ha wviel(HOM oclMorpade. 

Pe3yabTaTH. THMMYHbIC H3MeCHEHHA KPOBAHOFO aBJIeHHA, AbIXaHuA 
adiepeHTHOH MMMyJIbCaIMM, BbISbIBaeMbIe BBeeCHHEM B CocyAbl KHUeUHOH 
“iM xXJIOpucToro Kasua, NOKa3aHbI Ha puc. |. Buguo, 4To, HapAy C mpec- 
(HbIM SdcbeKTOM KPOBAHOFO WaBeHHA HU YCHMeHHeM AbIXaHHA, HaOMOLaeTCA 
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OTYeTIHMBOe YBeJIMYeHHe OHOIJIEKTPHYeCKOMH AKTHBHOCTH, KOTOpad perucTpu- 
poBaslacb B JaHHOM OMIbITe B TOHKOM KHIIeEUHOM HepBe, MpHMepHO Ha paccTo- 
anuu 1 —1,5 cm oT creHkuH kumku. Ilo OTMbIBAaHHH pa3parxKHTeA TOKOM 
nlepdy3HOHHOH WHAKOCTH KPOBAHOe aBeHHve, AbIXaHve u adpepeHTHad uM- 
HyJIbCallWA BOSBPallaIHCb K HWCXOJHbIM BeJIMYMHAM. AnaJIoruuHoe yCHJeHne | 


Puc. 2, UsMeneHuaA KPOBAHOFO AaBseHHA, AbIXAHUA HU addepeuTHow umnysbcaluH B KHWeUHbIX HepBaxl 
BbISBaHHble JeHCTBHeEM Ha HHTEPOWENTOPHI TOHKOFO KHIWeYHHKA XNOpucToro KanbuuA. OnbIT 29 VI 1958 I) 
Kumorpamma A: pednexTopHoe cHHKeHHe KPOBAHOTO JaBeHHA H ypexkKeHHe AbIXaHHA MPH BBeeHH] 
B COCy][bI KHIeyHHKa Mo 1 Ma pacTBopoB CaCl, KoHWeHTPAuHH 0,045 u 0,18 M. OGOo3sHayeHHA Te Ke, YT 
H Ha puc. 1, Kpome HyneBoli nHHHH MaHoMeTpa, KOTOPaA MOMelljena Nox MHHHeM OTMETKH PasApaxkeHHy 
OcyusnorpamMMa B (tor »*e oOMbIT, 4YTOH Ha KHMOrPaMMe): J — nonHOe HCue3HOBeHHe «<CNOHTAHHO 


TebHOrO BBeEAeHHA XJIOPHCTOTO KanHA; 3 — BOCCTAHOBMeHHe HCXOAHOH OHOSMeKTPHYeCKOH aAKTHBHOCT®: 
uepe3 5 MHH. Mocne pBegzeHua CaCl,; 4 — ycunenHe Me meee Ha MoBTopHoe BBezeHHe 1 Ma K‘ 
° 


OHOMOTEHILMAIOB MOMKHO ObIIO HaOOLaTh pH OTBEACHHM HX C Oosee TOICTHIP 
OpbakeedHbIx HepBoB. B atom calygae wapAy C «Me VICHHOH» UMMyJIbCalue) : 
perHCTpHpOBaJIMCb OTHOCHTEJIbHO Oolee «ObICTpbIe> HMNYJIbCbIl, KOTOPBIe CB, 
3bIBaIOTCA OOJbIUMHCTBOM AaBTOPOB C BO3OyKLeHHeM (paTep-Nav4HHHeBbIX TeJelp,, 
IIpu geictpun Bospactaroujux yo3 KCl (puc. 1 B) amnautTyya mu yactota Oui 
MOTeHIMAaIOB yBesHUnBaIHcb. Iloce BBe_eHUA B COCYIbI KMUICUHUKA pacts) a 
POB XJIOPHCTOPO KaJIbUHA KPOBAHOe LaBJIeHHe CHHMKAeTCA, WbIXAHHE YTHETAeTCH 
IIpu stom acdepextHat uMnysbcauuA B OpbeKeeUHbIX HM KMUICUHBIX HepB, 
YMeHbINaeTCA WIM McuesaeT nowHOcTEIO. Tlofo6Haa kKapTaHa HaOwofaeTcal 
TOM Culy¥ae, KOra XJIOPHCTHIM KaJIbUMH MOABOAMTCA K pellelTOpaM KHUIeUHHKs' 
B adbpepeHTHBIX HeEpBaX KOTOPOFo HMeeTCHA MOCTOAHHAA «POHOBaA» OnoseKTpH. 
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wecKad AaKTHBHOCTb (pvc. 2A), HO elle Gonee oTUeTAMBO OHA BUNA Tora, 
‘Kora HCXOAHaA HMIYJIbCalMA YCHJIeHa MIpe/\BapHTeJIbHBIM BBEJCHHEM XJIO- 
-puctoro Kaus (puc. 2 5). 

Anasornunple ak! Onin OOHapy2xKenbt H.A. AnuKunoii B OTHOMIeHHH J\pyrux 
XMMHMYeCKUX areHTOB.OHa yCTaHOBHJIa MpH4YMHHYIO 3aBHCHMOCTb MmpeccopHbIXx 
cocyAucTHIX pedIeKcOB, BO3HHKAaIOIHX MpH JelcTBHH HHKOTHHA MH alleTHJ- 
-XOJIHHA, OT BOSHHKHOBeEHUA WIM YCHJICHHA «MeJICHHOM» UMMYJIbCaluH B acipe- 
PeHTHBIX HepBax Kume4uHHKAa. Hao6opor, npu gelicrBHH XMMMUeCKHX aPeHTOB, 
BBISbIBAIOUMX MOHMAKEHHE BOZOYIMMOCTH pellenTOpOB U AenmpeccopHble scdexThI 
-KpOBAHOrO aBJIeHHA, TAKMX KAK HOBOKAMH UH yrueKuCcJoTa (B yCIOBHAX 6,10- 
KHPpOBaHHA OOMEHHDIX MIpOleccoB B KHMICYHHKe MOHOMMOLyKCyCHOH KUCIOTON), 
aBTOp HaOMOfatla yMeHbUIeHHe adiepeHTHbIX HMITYJIbCOB, B TeX Ke HEPBHbIX 
TIpoBowHHKax ((?-4), cm. Take (15)), 
_ Ha ocwopaHwu mosyueHHbIX HaMM pe3ybTaTOB, a TakKxKe MpHBeeHHbIX 
“BILE JIMTepaTYPHIX JaHHbIX MOKHO IpelcTaBuTb ceGe wenb COObITHH cule- 
“AYIOUMM OOpasoM: MOHD! KaJIHA, BbISbIBAA BO3OyxKeHHe MHTeEpPOLlenTOpoOB TOH- 
‘KOTO KHUIeUHNKa, yCHIMBaloT aciepeHTHy!o UMMMyvIbCallMio, mocTymatonlyt1o 
“M10 OpbbKeedHBIM HW KHIMeCUHbIM HEPBaM K COCYIOABUTAaTeJIbHOMY H IbIXaTeIbHOMY 
“WeHTpaM, 4TO NPHBOLMT K pedbIeKTOPHOMY MOBDbIIMeHHIO KPOBAHOTO JaBJeHHA Hi 
“BosOyxKTeHMIO [bIXaHHa. Monbl Kaba, HanmpoTHB, yrHeTad cbyHKUMOHAJbHBIe 
“CBOHCTBA pellenTOpoOB, BbISbIBAIOT YMCHbINIeHHE, BIVIOTh O MOJHOrO HCuesHO- 
‘BeHHA, MOTOKAa adpepeHTHBIX MMMYJIbCOB HM, COOTBeTCTBEHHO, TaleHHe KpOBA- 
‘HOO jlaBJIeHHA M yrHeTeHHA JbIXAHHA. 
~ OTM coo6paxeHuA MOAKpenIAIOTCA MOJYYeCHHBIMH B TOCJeqHee BpeMs ]aH- 
HEIMH OMPOTHBONOJIO%KHOM XapakTepe OMOIIeEKTPH4eCKOM AKTHBHOCTH, BO3SHH- 
‘KalouleH B CHHYCHOM H OJly2xKaIoluleM HepBaxX IIpH JelicTBMM come KaMA u 
‘KaJIbUuA Ha pellenmTOpbl KapoTHAHOrO cuHyca, cepa nH werKux (19°22, 24), 

HetpyJHo 3aMeTuTb, TakKHM OOpas0M, 4TO BJIMAHHe, OKa3bIBAeMOe HOHAMH 
‘KauA MW KabUMA Ha MHTePOMenTOpbl TOHKOFO KULIeCYHHKAa, BO MHOFOM CXOJHO 
‘€ JeHCTBMeM MX Ha pellenTopbl Apyrux pedseKcoreHHbIX 30H, a TakKxKe PYHKIUM- 
OHAJIbHbIeC CBOHCTBA HEPBHBIX BOJIOKOH. ITO OOCTOATEJIbCTBO MO3BOJIAeCT LYMATb 
© BO3MOX%KHOM CXOJCTBe OCHOBHBIX Me€XaHH3MOB BO3HHKHOBeHHA BO30yxKeHHA 
B TOM HM B Apyrom cayuae. K aHasorMunHoMy 3aksHO“eHHIO Mpument Bunsed (74) 
B HeaBHeH paOoTe, NOCBAINCHHOH aHaH3y WeHCTBHA HeOpraHHuecKHX HOHOB 
‘Ha xemO- u OapopellenToppl KapoTHAHOTO CHHYCa H Me€XaHOPelleNTOPH! KOU. 


i Uuctutyt dusvonornu um. VW. II. Ilasnosa TJoctynusio 
Axkajemuu HaykK CCCP 21 I 1961 
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PH3HOAOTH A 


M. E. HO®®E 


O POJIM AAPA ABUPATEJIbBHOrO AHAJIM3ATOPA 
B OCYUWIECTBJIEHHH JIOKAJIBHbIX MMUIEBbIX 
JIBHPATEJIBHbIX YCJIOBHbIX PE®JIEKCOB TOHHYECKOU 
®OPMbI Y COBAK 


(ITpedcmaeaero axademuxom B. H. Yeprueoecxum 27 II 1961) 


Kak H3BeCTHO, CTeNe€Hb Y4YACTHA Apa IBUraTeJIbHOTO aHaM3aTOpa B OCYy- 
LLECTBJICHHH OOWLeIBUFaTebHBIX H JIOKAJIbHBIX peakituit pasvtuyHa (178, 9,19, 19-18) 
OyHako JO CHX TOP He H3y4eHA POJIb ABHFaTeJIbHOTO aHaJIH3aTOPA B OCyIINecTBJe- 
HUM TaKUX JIOKAaIbHbIX JBHFaTeJIbHbIX AKTOB, IPH KOTOPbIX OJ[HOBPpeMeHHO CO- 
BepllaeTCH HECKOJbKO peakuHi. PemieHwe sToro Borpoca H ObWIO MpesMeTOoM 
HACTOAIWMero HCCIeOBaHHA. 

Pa6oTa mpoBeyeHa Ha TpeX BSPOCJIbIX CO6akax MO C€EKPeTOPHO-ABUTaTeIbHOH © 
MeToguKe (°). )KHBOTHOe NOyyao MMILy, NOLHHMad MpHBA3SaHHOM K pbluary 
uianol JMcK ¢ KopMyuIkamu. B TeyeHve Bcero BPeMeHH el JHCK JOUDKeH Obl 
yAepxKuBATbCA NOAHATOH sanmou. Takum o6pa30M, OJHOBPeMeHHO OCYILeCTBJIA- 
JIMCb [Be peaKIWH — JIOKaJIbHbIN, KTOHHYeCKHH» TO POpMe MOAbEM KOHEUHOCTH 
HM aKT ejb. - 

Tlocie ykpenueHua pedieKcoB Ha HaTYpaJIbHbIM pa3qpaxKUTelb (mojaua 
KOPMYIUKM Ha OMYIleHHOM jIMcKe) pedekch! OblIM BbIpPaOOTaHbl Ha HCKyC- 
CTBCHHbI€ JMCTAHTHbIe pa3sqpaxkuTeiM (cTyK MeTpoHoMa 120 B MHHyTy, CBeT). | 
Ilo ycsIOBHAM SKCHepHMeHTa PeaKIMA NOAKPeMANACh JMWIb B TOMCJLy4ae, CCIM 
TIpH WeucTBUM CHrHasia cOOaKka NOMHUMaNa Jlally UM JeprxKasa ee «TOHHYCCKH» — 
nowHATOH. J[BuraTeJIbHble PeaKIMH OCYIULECTBAAIMCb OOBIMHO C JIaTCHTHbIMH 
mepHoyzamu 4—6 cexk. IloaKpenmenue JaBasocb Ha 10-H ceK. JeHCTBUA CurHama. — 
B Teyenve Bcero BpeMeHH eJ[bI alla He OMycKaacb. 

Tlocue ynpoueHua pedseKcoB y AByX cO6aK ObINO MpOH3BeeHO ABYCTOPOH- | 
Hee yJlaleHne Apa IBuraTeJbHOrO aHaMsaTopa (moma Prc, u Prc2), a y TpeTbei | 
ObIJIM YAaJIeHbI Apa KOMRKHOTO HU IBUTaTeMbHOTO aHaIN3aTOpOB (MoMA Prc,, Prcs, | 
Pc,,PC) u Pcs). OnepallHu UpOHSBOAMANCb B Ba 3Talla C MpOMeKYTKOM OT 1 og 
no 4 mec. . 

Pesy/bTaTbl HaOMIOAeHHH TMocme MepBoro sTala OnepalHu WoKasaiu, 4TO- 
yWaleHne JBHraTeIbHOH OOaCTH KOHTpasaTepadbHOrO NOJyWapvA MpHBOANT 
K XapaKTepHOMY H3MeHeHHIO (POpMbI JBHXKCHHA: MOMbEM KOHEYHOCTH, 4acTO 
OCTaBaACbh «TOHHYCCKHM» B TepHOA U30JMpOBaHHOrO JeHcCTBUA CHrHasa, MpH-— 
oOpetaer «3yOuaTy1o» POpMy BO BpeMsA efbl — MOABEMBI abl YepenyioTcs c ee | 
onyckaHuamu (puc. 1). 5 

Tlocne AByCTOPOHHUX SKCTUpPMau WBUraTeMbHOrO aHaMM3aTOpAa MOKaJIbHaA 
MmWuleBad peaKIMA Ha KOPMYLUKY CTajla BoccTaHaBHBaTbcA Ha 12—18 jenb, 
a Ha curHasl — Ha 21—28 JeHb. OmHako ona Obla TAK pe3KO HapyuleHa, 4TO 
He MOTVIa OOeCMeYNBAaTb MpHCNOCcOGJeCHNA XKUBOTHOLO K CO3aHHbIM B 9KCHepHMeH- 
Te YCJIOBUAM NOJIyYeHHA WHuLM. PedareKcbl CTasIH HEMOCTOAHHBIMH: Ha HaTyPavib- 
HBIH pasqpaxkuTetb 30—40% MOMOKUTeIbHbIX peaKIMi, Ha HCKYCCTBCHHbIM — 
Bcero 4—18%. Iloce yqaneHua CeH30MOTOPHbIX O6MacTeH MOKabHaA MIMILeBad 
peaKUHA HMesla MeCTO JIMUIb OJMH pas (Ha 13 JeHb) HM OOMbIIe HE MpOABMAMACb. 

SHAUNTeIbHO H3MeHHIacb Takaxke (bopMa H JWIMTebHOCTS cupae arene 
ABWKeHUA. ECA y 30pOBbIX %KMBOTHBIX NOAbeM AIHIed 40—50 cek. (mOoKa co- 
OakH HE CbeMaIH BCIO NOPIMIO MMMM), TO Moce ABYCTOPOHHerO yaenuA Apa 
ABUPAaTebHOrO AHAIM3ATOPa XAXHBOTHIC COBEPLIAIH KOPOTKHe TObeMbI, JWIMB- 
INMeCA BCe€rO HECKOJIbKO cekyHy (pue. | u 2). B To xe BpeMA OCBOGOLUTEJIbHBbIC 
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MOAbEMbI JIalbl, HE HMeBIIHE THULeBOH HallpaBJIEHHOCTH, 4acTO OblIH AJIUTE b- 
AbIMH. : 


PeskO BO3pOCJM JaTeHTHbIe MepHOAb ABUTATebHBIX peakuui. JIo onepanuu 
ABWKeHHe OOBIYHO HaYHHAaOCb B TepHO U30JIMpOBaHHOrO JelicTBHA CHrHaa, 
a B TeX peXKUX Cy4YadX, KOra KOPMyLIKa MoRaBasach MPM ONyULeHHO! wane, 


lagi bamabialonleaiaae 8 


2 orem 


g—< — Sue 
OS ee oa 


Puce. 1. Ycnosuple pepiexcnt y co6aku Camyp: a— 2o omepannn; 6 — moce o_HocTo- 

POHHeM SKCTHPNawHuu Apa ABuraTebHOrO aHalH3aTOpa KOHTpaslaTepaibHOrO MO/yula- 

pHA; 6 — ToCIe ABycTOpoHHeli 9KcTHpManun. / — 3anvcb ABHAKeHHM Janbl, 2 — pern- 

CTpauHA CJMIOHOOTAeICHHA B KallIax, 3 — OTMeTKa ycOBHOrO pa3ypaxKuTeia, 4 — or- 
MeTKa MloJauH KOpMylwKH, 5 — BpemA B CeKyHaXx 


peaKIMA BO3HHKaa yepes 1—2 cek. Y onepHpoBaHHblX XHBOTHDIX B TepHoy, 
M3OJIMPpOBaHHOTO J[eHCTBHA CHrHaJla peaKIMA, KaK MpaBuJIO, BOOOUIe He Ocy- 
MLecTBIANacb, a yepes 1—2 cek. Mocme NOayH KOPMYLUIKH BO3HHKAIO TOJIbKO 
9% BCeX MOJOMKUTEIbHbIX peak. 

B page cmyuaep marenTuplii mepnoy Ap 
‘jocturan 40—60 cexk., T. e. ZBMw>Ke- 8 
HHe BO3HHKaJIO B HHTepBae Mexk]y 
pa3sipaxuTeiamu. B To xe BpeMa 
AaTCHTHbIe MepHOIbI OOWeTBUraTedb- 
HOW MMWeBON peakKUMH He yBeINUH- 
JIMCb. 

Ha6mojeHue 3a %KNBOTHBIMH IIpo- 
‘BOJMJIOCb B TeUeHHe 6—8 Mec. Nocue 
BTOpOH onepanuu. B nepsble 2—3 ey WARS 
Mec. HaOIONaIUCb ABJICHHA KOMIeCH- ae rae aa tis 
GENUMiC: YBENHUHOC, UKCTO MoTOKH. +6 4S BE ae oe 
TeJIbHBIX peak, B  HeKOTOPOH 
CTeNe€HH H3MeCHWJIaACbh U copma ABH- Puc. 2. Kpuppie pacnpenenenua QWInTebHOCTH 
*KEHUA (uHOra OHa NpHOMxKalach K  BHIaTeJIbHbIX peaKIHH Ha HaTypaJbHbIM pa3- 
<ToHNYecKOl»). Ho sta KOMMeHcaliA. AP@KUTe (BO BpeMsl efpl) y co6aku Camyp. 
Shia HeSHaWHTeNbHO! Hu  HeCoBep- i pian ep ara Maga tcENee Bales riraale at 
Ue€HHOH; KMBOTHbIe He MOFVIM MOJy- 

{aTb JOCTATOUHOFO NOAKPeMeCHHA, YTO BbISBaIO YACTHUHOe yralleHve MHMULeBOrO 
SHAUCHUA CHTHaa: MpOMeHT MOMOAKUTEIbHBIX PeaKUMH YMeHbINMICH, CTata 
qcuezsaTb HM OOWlad MMUeBad peakKI[MH MOBOpoTa rosoBbl K KopMyuike. IIpu 
TOM y cOOaK cCTaIM HaOOZaTbCA ABJICHUA, KOTOPble MBI paclleHHBaeM Kak He- 
POTHYECKHE PeaKIMH: MOCTOAHHBIM BUST BO BpeMA OMbITa, peskoe BosOyxK eHHe 
_TIpoBucaHHeM B JIAMKaX H KJIOHMYeCKMMH JepraHuAMH BCeMM J1allaMH, 
Jbluuka UT. J. 

Tlonyyenuple pesyJbTaTbl, B COrIaCHH C JaHHbIMH Apyrux aBTopos, MO3BOuA- 
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1OT TIpeqnomaraTb, uTO pedeKTOpAble Ayr OOWeABUraTeIbHOFO M JMOKAIbHOTO 
YCJIOBHBIX pedeKcOB, uMex pA OOMMX acepeHTHbIx yTeH, 3aMbIKaloTca 
B pasHbIX CTpyKTypax. B nepBoM cylyy¥ae MOET UMETb MECTO HEIOCpeACTBEHHOe 
mepekmoueHHe c acpepeHTHbIX 30H KOPbI (CJIyXOBOH, 3PHTeIbHOH) Ha TMOJ- 
KOPKOBbIe aippepeHTHbIe MexaHH3MbBI (7, °, °) 6€3 y4aCTHA KOPKOBOTO KOH- 
wa BuraTesbHoro aHausaTopa. B To *Ke BpeMA AVIA YeETKOTO OCYILeCTBJICHHA 
W3VYABLIMXCA HAMM JIOKAJIbHBIX peakIMi HaIMaNe Apa TBUTaTebHOFO aHaJIH3a- 
Topa HeOOXOJMMO. 

Bmecte c TeM MoBpexkKeHHe Yr JOKaIbHOrO pedsekca, BEPpOATHO, He AB- 
JIAeTCH CMHCTBEHHOM NpWunHOM HaGsmORaBuIHXcaA paccTpolicTs. JlaxKe Np Ha- 
IMUM AaeKBaTHOH IBUTaTebHOH peakIMH ee (POPpMa HM AMMTeEMbHOCTh pe3KO 
W3MeHsIMCb. []polosKUTeIbHOCTh peaKUMH yKOpayMBalach Wo 1—3—6 cek. . 
BMecto 40—50 cek., XOTA B MHTepBalax MexK]Yy pa3sqpaxkUTeIAMH 2KMBOTHBIC 
MOMIM COBepllaTb He CBA3aHHbIe C eOH «TOHMYeCKHe» NObeMbI. OueBu HO, 
nocie ylaleHud Apa WBUuraTeIbHOrO aHausaTOpa HapyulaeTcA KOOPAHHUpylo- 
WW MeXaHH3M, OGecneuuBalollMH 4eTKOe BBINOJIHeEHHe JBYX OJHOBPpeMeHHO 
MpOTeKaloluluX peakUMH — NolbeMa Jlallbl M akTa efbl. BarxkHoe 3HaveHHe pH 
3TOM IIpMoOperTaioT HapylleHHA KOPKOBOH perysauun nosbl. JIA KaxOK us 
IBYX peak — JJIMTeIbHOTO «TOHHYeECKOFO» NOJbEMA JIAIIbI MU efbl — B HOPMe 
uMeetca cBos 03a. IIpu BbIpaOoTKe pedbieKca B yCJIOBHAX, KOFa AKT ebI MOKET 
OCYILECTBIATbCA JIMIMb OLHOBPeMeHHO C TIOJbEMOM JIallbl, CO3aIOTCA HOBbIe KO- 
OPAMHaILHOHHbIe OTHOWCHHA, OPraHu3yeTCA HOBAaA CO*KHAA peakWMA, TpeOy1o- 
wlan HW HOBOM Mosbl. OTa MepecTpoHKa MpOWCXOZHT C HEKOTOPbIM TpyJoM, 
Tak KaK OObINHO OCyIIleCTBIe€HHe OJHOH ABUraTeIbHOH peaKUMH TOPMO3HT 
apyryo (*,*",**). 

TlpeanosoxeHue O HapyMeHHH BbIPaOOTAHHOM KOOPAMHALHH MOXKET CJyKUTS 
OObACHeHHeEM TOMY (*baKTy, 4TO yxKe MOCMTe OMHOCTOPOHHUX KOHTpadaTepaJIbHbIxX 
3KCTHPMallH WBHFaTebHOTO aHaIM3aTOPa OA beM BO BPeMA ebI CTAHOBUTCA 3yO- 
YaTbIM, a TOcde JBYCTOPOHHUX OMepalui OOHApyxXUBaeTCH HeEBO3MOMKHOCTS 
COBMeIleHHA JByX peakuui. JIA MpoBepKu 9TOTO MpeqnoOxwKeHHA Ha OHOU 
coOake uepes 6 Mec. Tocuie OepalHu Oblia MOCTaBJeHa CePA OMNbITOB B OGW/er- 
Y€HHOM MeTOJ.HYeCKOM BapHaHTe: B OTBET Ha CHFHaJI 2KHBOTHOE JOJKHO ObIIO 
MpOUsBecTH 1060 JBHKEeHHE Malo HW MOMyuaO MMULYy, axe ecu lama omycKa- 
Jiacb. B 9THX YCJIOBMAX NOABEME! JalIbl Ha CHTHA ObICTPO CTaIM MOCTOAHHbIMA 
HW lipHoOpein ToHMYeCKYy!O (POpMY: BOCIIPOU3BOANAach paHee BLIPAGOTAHHAaA pe- 
aKIMA. SaTeM %KMBOTHOe ObIIO BHOBb MepeBeeHO B CTApble ycJIOBHA SKCHepH- | 
Menta. IIpu sTomM coOaka coBepiiasa Pu3sHuecKHe TBMXKeHHA HW He MOTa eCTb 
C NOJHATOM alo: COBMeIeHMe JByX peakIMH, KOTOPble MOrJIM OCYMLECTBATbCA 
MOpO3Hb, OKA3aJIOCb HEBO3MO?KHBIM. | 

Tlonyyenuble JaHHble CBUACTeEbCTBYIOT O BAXKHOM POH Apa JBUTaTebHOLO | 


aHaJIM3aTOpa B KOOPANHAalHH ABYX OJHOBPCMeHHO IIpOTeKalonulux peakuHi. 
MucrutyT BpICHIeH HepBHOH esTebHOCTH Tlocrynnio 
H HelpopusHouorHH 24 II 1961 
Axkajemuu Hayk CCCP 
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PHSHOJOTH A 


P. M. MEWEPCKHH u ©. 1. ChMPHOB 


O MPOMCXO)KKAEHHH PATMHYECKOH PEAKILMH KOPbI MO3rA 
HA MEJIBKAIOULWA CBET 


(ITpedcmaeaexo axademuxom H, C. Bepumoweuau 7 II 1961) 


DNeKTpUYeCKAaA peakilMaA, BO3HHKaIOUlad B 3pHTeIbHBIX OTMe/axX KOpbI 
MIpH JeHCTBHH PHTMMYeCKOTO CBeTOBOTO pa3spaxkeHNA, pacCMaTpHBaeTCA Of- 
HHMH UCCJefOBaTeJAMH KaK H3MeHEHHbIM (CPOHOBbIM PpHTM, ApyruMua — Kak 
CepHA BbISBaHHbIX MOTeHIMAaOB, POPMa KOTOPHIX H3MeHHETCA, KO a HHTepBal 
MexKY pa3sqpaxKeHHAMH HeEAOCTATOUeH JIA MOJIHOrO BOCCTAHOBJICHHA HCXOHOTO 
COCTOAHHA KOPKOBbIX HeHpoHOB. B cBAsH C 9THM BOSHHKJIM M pa3Hble o60- 
3Ha4eHHA STO PeaKIMH, Ha3bIBAeMOH JHOO «“PHTMOM C.1eOBaHUA», MOO «HaBA- 
3aHHbIM PHTMOM». 

BHuMaHHe K STOH peaKUMH OOyCJIOBJIeHO MHOrHMH TIpH4unHamu. B Kau- 
HHYeECKOH SJIeKTPOSHIetaorpapun  9Ta peakWHA WCMOb3yeTCH WIA jMar- 
HOCTHKH. B 9KCNepHMeHTaJIbHOH HelpodpusnNosoruu 10 He CYAAT O PYHKUE- 
OHaJIbHOM COCTOAHHHM KOPbI, B YACTHOCTH O ee (Pu3HOJOrMYeCKON MaOWIbHOCTH. 
OcoOeHHOCTH pHTMMYeCKOH peakKUMH NpHoOpeTaioT 3HAaUHTeJbHbIM MHTepec B 
CBA3H C PYHKWHOHAIDHOK OpraHHsaltHei Mo3ra MU yuacTHeM B peaKUMH HapsALy 
co cneluuyeckon addepeHTHOW CHCTeMOl TakKxKe PeTHKYJIAPHbIX Aep Tavia- 
Myca HM CpezHero Mosra. 

3aBHCHMOCTb KOMIMOHEHTOB PHTMHYeECKOH peaKUHH OT pHTMMYeCKOrO xe 
NMOCTYMJeHHA B KOpy acppepeHTHbIX HMIMYJIbCOB He BbI3bIBAeT B HAaCTOALULEe 
BpeMa COMHeHHH (cM. (*)). OfHaKO B TeYeHHe CAMO peaKIMH, H OCOOCHHO TIpH 
Pa3HbIX PHTMax pa3ipaKeHud, PopMa KPHBOH CyLUleCTBeHHO OT/IM4aeTCA OT 
KOJIe6aHHH MOTeHUWMadla, BbISbIBACMbIX OJMHOUHBIM pa3ipaxKeHHem. 

OHYM U3 akTOPOB, OMpeesIAIOULHX H3MeCHEHHA (CPOpMbI BbISBaHHBIX 110- 
TeHIMAJIOB 10 XOLY PHTMHYeCKOrO pa3paxKeHHA, MOryT ABHTbCA H3MeHEHHA 
BO3OYMMOCTH KOPKOBbIX 93eMeHTOB. MccyleqopaHue UMKJa BO3OyHMOCTH 
3PUTEMbHOM KOPbI Tp CBeETOBOM pa3paxKeHHn OOHAPyxXHIO B PpaBHOM Mepe 
y “eOBeKa HM KOIIKM OTHOCHTEJIbHO KOPOTKHH pedpakTepHbi MepHoy u 2 — 3 
MOCeOBaTeIbHBIX mepHowa OOweruenua (*,’). OTH WaHHble Opin Mo/y4eHbI 
IPH perucTpalun Ha YePHHJIONMUIYUeEM IIeCKTPOSHUePasorpade Ses anaiu3a 
KOMMOHEHTOB BbIZBaHHBIX MOTeHI[Mas0B. Boviee TiaTeJIbHOe HCCeELOBaHHe C 
TIPHMeHeHHEM CyMepno3svItHH KpHBBIX, IpoBeleHHoe Ha J0L,Ax LbiIraHeKom (°), 
MO3BOJHJIO YCTAHOBUTb 3aBHCHMOCTb H3MeHeHHH (opMbl KO/eOaHHii OT Toro, 
Kakol base peaKILHH COOTBETCTBYeT O4ePeHOe CBETOBOe Paspaxkenve. OLHAKO 
YCIOBHA PerHCTpalHH OTHOCHTeJIbHO OTJaJIeEHHOrO OT 9JIEKTPOAOB O4Aara aK- 
THBHOCTH B 3PHTeJIbHOM OOACTH KOPbI YeJIOBeKAa 3HAUMTEIbHO MCKAaKaloT POpMy 
KONeO6aHHii, OCObeHHO MX GbICTpble KOMNOHeHTHI. Takum oOOpa3om, cmelnu- 
yeCKHe H3MCHEHHA AMIJIMTYAbI UW CPOPMbI KOMIMOHEHTOB BbISBaHHbIX MOTeCHILMaJIOB 
IIpH PHTMHYeCKOM CBeETOBOM pa3ipaxKeHHN elle HYKMalOTCHA B JOMOMHUTebHOM 
aHaJH3e. 

C 9sTo WebiO HAMM ObIIM MpoBeeHbI OMbITHI Ha 14 HeHapKOTH3HPOBaHHbIX 
Kpouukax, O6e31BMxKeHHBIX JumawnHoM (12 mr/kKr). QnekTpwyecKky!O aKkTHB- 
HOCTb 3PHTebHOM OOACTH KOPbI PerHCTPHpPOBaIM Ha YEPHUVJOMNMLUITYULeM 3JIeKT- 
posunedanorpae (KC = 0,7 cex.) ¢ mapasmnebHOH 3anvcbio Ha KaTOHOM 
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ocunsdorpade. B HeKOTOpBIX OMbITaX HCHOMb3OBAIM YCHJINTeb NOCTOAHHOTO 
Toka. IIpuMeHssIM MOHOMOApHOe OTBEeHHe C HHAMPepeHTHLIM IIeKTPOLOM 
Ha 3aTbWIOUHbIX MbIUlax. Jt CBETOBbIX pa3paxKeHu CyKHa UMNYyJIbCHaA 
jlaMna C JWIMTebHOCTHIO BCMbIIKH 50 pceK. HaHeEprHel BenbIMKH 0,3 IK, pac- 
nogiaraemaa B 20 CM OT KpowMKa. OcselllasicA TOJbKO OAHH Tvla3, KOHTpalia- 


() 
: bee 
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Pic. 1. Kommonentn peakuun Ha 
PHTMHUeCKOe §=pasiparkeHHe TpH 
yacToTe pasapanKennsa4 (A), 5 (Bb), 
7 (B) w 10 (7) Bcekyugy. Skctpa- 
NOT€HWHaI BOSHHKaeT B pasHble 
(basbl peakuHH, He OOHapy2xKHBaA 
B3aHMOJeHCTBHA C MePpBHUHbIM OT- 
Betom. Ha B nepspiit sy6er Opicr- 
POH BOJIHbI COOTBeETCTBYeT SKCTPa- 
IOTeHUMaly, BTOpon sy6el,— n0- 
JOKUTEIBHOMY  KOe6aHHIo mep- 
BHYHOrO oTBeTa. Ha J — o6par- 
HaA  NMOCIELOBATebHOCTh 9THX 
KOMNOHeHTOB. Katu6posKa 500 wp, 
100 mcex. Moments! cBeToBbIx 
Ppasqparxkennit OOosHayeHbl cTped- 
KaMH. Ha BCeX KpHBbIX OTKIOHe- 
HHe€ BBepX NpH OTpHuaTeIbHOCcTH 
SICKTPOa Ha KOpe Mmosra 


TepaJIbHbIM NOYuapHio, Ha KOTOPOM pervcTpH- 
poBaJIM peaKILHI0. 

Uceseqopan culeqyroulue Mpu3Haku peak- 
uu: 1) H3MeHeCHHA B KOMMOHEHTAX BbISBAHHOFO 
MOTeHI[HaJla TpH H3MeHeHHH PHTMa pas3parxKe- 
HHA (WIA STOH WeH HCHOMb3SOBaach TakxKe - 
moaua JLBYX BCIIbINIeK CBeTa C pasHbIM MHTep- 
BaJIOM MexKLY HHMH); 2) nNepHowMuecKHe H3Me- 
HHUA B AMIVJIMTye HW PopMe KosleOaHHi, HaOuII0- 
yaeMble B TEU€HHE PHTMHUYECKOLO pas paxenHA, 
co3aioulve CBoeoOpasHble pacTAHYTble BepeTeHa. 

IIpu anamvse peakinH Ha pHTMHYeCKOe 
pa3siqpaxkenve oOpaijaetT Ha ceOA BHHMAaHHe 
BOHOOOpasHoe yBemH4eHHe (20 4—5 pas) no 
XOMY pasipaxKeHuA AMMMJIMTYbI HavasbHOrO 
OBE p XHOCTHO-I10JIOXUTEJIbHOLO KOMMOHeHTA 
BbISBaHHOrO MOTeHIMasa (JaTeHTHbIM. NepHor 
19—20 meek.) H NOABJeHHe JONOJHHTeJIbHOFO 
GbICTpOro, TaKKe MOMORUTEIbHOrO KOWeOAaHHA, 
Ha3BaHHOrO HaMM «93KCTPa-HOTeHIHaJIOM»>. OK- 
CTpa-MOTeHIHadl XOPOWIO OTJM4HM OT Ha4aJib- 
HOrO KOMHOHeEHTAa TIpH pHTMe pa3sqpaxkeHnsA 
3—5 ps cexyHay (puc. | A, 5) u uMeer sa- 
TeHTHBIA mepHuox B 150—200 mcex. IIpu 6omee 
yacTHx putmax (6 — 10 B cekyHyy) saTeHT- 
HbIM TMepHO IKCTpa-MOTeHWMaJla CHHKAeTCA MO 
120—160 mcek., M OH NOUTH CIMBaeTCA C Ha- 
YaJIbHbIM KOMIOHEHTOM CJI@AYIOUlerO BbISBaHHO- 
ro MOTeHUMasla, YTO MOXKeT ObITb OOHAPyKeHO 
TOJIbKO pH KaTOAHOM peructpaunn (puc. | B, 
1p 

3aBUCHMOCTb 3KCTpa-NOTeHWHala OT (pashli, B 
KoTOpy!o momajaeT ou4epelHoe pas paxenne, 
BBIACHHeTCA TPH CilapeHHbIX CTHMYyJIaX. OK- 
CTpa-MOTeHIMall B ITHX YCJIOBHAX MOABJIAeTCA 
IIpH OTCTaBJIEHHH BTOpOrO pa3jpaxkKeHHA OT 
nepBoro Ha 50 — 160 mcek., T. e. Ha (bone BTO- 
PH4IHOM MeJWICHHOM OTPUIaTebHON Bob. [pu 
HeOOJIbIINX HHTepBalaxX pasipaxkeHuA, Kora 
TeCTHPYIONLMH CTHMYJI MonakaeT ele B pedpak- 
TepHylo (basy OT nNepBoro, BTOPOH BbISBaHHbIH 
MOTeHIMa HE BOSHHKaeT, HO IaBHOe TeYeHHe 
Me€JWICHHOH BOJIHbI MepBoro Kak Obl OOpbIBaeTCA 
3kcTpa-noTenunasiom (puc. 2 5). Takum o6pa-— 
30M, BO38OyxXKJIeHHe 9JIEMCHTOB KOPbl, CBASAH-— 
HbIX C 9TOH BTOPHYHOH OTPHWaTeJIbHOH BOJI- 
HOH, He OKa3biBaeT TOPMO3HOrO BJIMAHHA Ha 


MIpOABJeHHe HavaJIbHOrO KOMMOHeEHTA UM 9KCTpa-noTenuMaa. [pu Oompumx 
MHTepBalaxX, KOPa BOSHHKaeT BTOPOM BbISBAHHbIM NOTeHIMa WH OTMedaeTCA 
SHAUHTEJIBHOe YBEJIHYCHHE AMIVINTYbI CFO HAdaAIbHOrO KOMMOHEHTA, 9KCTPa- 
NOTeCHILHAI (C TEM 2K JIATCHTHBIM Te€PHONoM, paBHbimM 130 mcek.) mpepbiBaeT Te- 
YeHHE OTPHLaTebHOH BOJIHbI y2xKe BTOpOrO kommuieKca (puc. 2 B, J). Ipu un- 
TepBalax 180 mceK. M Goviee 9KCTPa-MOTeHILMas He BOSHUKaeT (puc. 2 JI). O6- 
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paulaeT Ha ceOA BHUMAHHe, YTO HavaJbHbIii KOMIOHEHT OTBeETa TAKE MOKET 
TIPepbIBATh TeYEHHE OTPHIUATeIbHOH BOJIHbI! OT Mpeblyulero paspakenua 
(puc. 2 I). 

IIpu oTBeTe KOpbI Ha pHTMHYeCKOe CBETOBOe Pas parxKeHHe B KPHBOM MOryT 
JOMHHUPOBaTb HMCHHO 93TH OBICTPbIe NOTEHUMAIbI, OMpeeAA OOULYIO aMIIVIH- 
TYAY M BbIPaxKeHHOCTL HABA3SAHHOFO PHTMA. OWHAKO HO XOLY peak B3anMo- 


Puc. 2. Pasqpaxenne ognoii (A) H zByma Puc. 3. Usmenenusd xapakTepa OTBeTOB 3PHTeJIb- 


(6 — J) scmbmikamu cpeTa C HHTepBaIOM:  HOil KOpbI M0 xoZy PHTMHYeCKOrTO CBeTOBOTO 
50 (5), 120 (B), 140 (7) #180 (Z) mcex. pa3apaxenus. A— uactora pasipaxenua 7 B 
BepTHKaIbHble JIMHHH CooTBeTCTByI0T cBeTo- | ceKk.: 5 uv B—nenocpexcTBeHHoe nposomKeHHe 
BbIM BCHbWWNKaM. Kannu6posKa 500 ws, xKpHBoii A; [—uacrota pasqpaxenua 10 B 
100 mcex. 1 cex.; J[—To xKe, yepes 1,5 cek. mMoce KpHBOH 

I’. MomenTbl CBeTOBbIX pa3ipaxKeHHH O6o3Haue- 

Hbl cTpeiKamH. KaH6posKa 500 ws, 100 mcex. 


OTHOWECHHA MeKY OBICTPpbIMH H MeJICHHbIMH KOMMOHEHTAMH 3HAUHTeJIbHO 
MeHAIOTCA, H MOCe NepHOLa BhICOKOAMNVJIHTYLHLIX ObICTPbIX KONeOaHHH MO*KeT 
HaCTYNHTb (asa, B KOTOPO! JOMHHHPYIOT MeJ.ICHHbIe BOJIHbI U MOUTH HCUeSAaIOT 
ObICTpble KOMMOHEHTH (puc. 3). IlpH Gomee uacTHIX pa3s—qpaxkeHHAX (basa Mel- 
JICHHBIX BOJIH JITY4UIe BbIPaKeHa H HacTyraeT ObicTpee. OAHAKO H B 9TOM CuTyuae 
IIpH KaTOAHOH SanHCH MOXKHO BUeTb, YTO TEUEHHE MEICHHOH BOJIHbI KaK Obl 
oOppiBaeTca ObICTPbIM HavaJIbHbIM KOMMOHEHTOM OYepeTHOrO BbISBaHHOTO II0- 
TenuHana (puc. 3 8B, JI). 

TakuM o6pa30M, pHTMHYeCcKad peakIHA B.3PpHTebHOH KOpe Mo3sra HMeeT 
B CBOeH OCHOBe H3MeHEHHbIe BbISBAHHbIe MOTeHIMMabI. OJHAKO, BMeCTe C TeM, 
OHA MMCCT CBOIO CNelHPHKy: STH H3MCHCHHA He OFPaHHYHBalOTCA TOJIbKO OT- 
ceyeHHeM TOH HJIH HHOH asbl BbISBAHHbIX MOTCHUHAIOB HJIH ABJIGHHAMH, CBA- 
3aHHBIMM C pedpakTepHocTbio H O6leryeHHeM. B 3aBHCHMOCTH OT 4aCTOTHI H 
JWIMTeIbHOCTH pasipaxkeHHA MCHAeCTCH KOMMOHEHTHBIH COCTaB KaxKOrO 3BeHa 
puTMuYeCcKOH peakuHH. I]pH OTHOCHTeJIbHO MeWICHHBIX PHTMAX pa3ipaxkeHHA 
mpeoOmayaoT KOMNOHEHTHI OGHINHOFO BHI3BAHHOTO OTeHWMatla. IlpH ysalleHHu 
PHTMa B KPHBOH HAUYHHAIOT JOMHMHHPOBATb SKCTpa-noTeHIMalbl. Hakonell, 
Mp ee Gomee uacTHIX PHTMAX HIM B ONpexeeHHy10 (a3sy PHTMHYECKOH peak- 
WMH KPHBaH COCTOHT B OCHOBHOM H3 OTHOCHTeJIbHO MeWJICHHBIX KOJeOaHHH, 
MOXOMKUX Ha BOTH! (POHOBO! Z1eEKTPHecKOH aKTHBHOCTH. TloceqHee H TIpH- 
BeJIO K OWIHOOUHOMY IIpeACTABJIEHHIO O TOM, 4TO IPH PHTMHYECKOM pa3paxe- 
HHH MeHAeTCA PHTM (POHOBHIX KOJIeEOaHHH H BOSHHKAeT HX «KCIeEMOBAHHe» 3a PUT- 
MOM pa3paxkenusd. ITOMY MpescTaB/IeHHI0 CMOCOOCTBOBAa.IH B HEKOTOPBIX CJ1ly4aAx 
TakoKe H YCJIOBHA OTBECHHA, MOCKOIbKY yaJleHHe perHcTpHp yroulero S1eKTpowa 
OT O4ara AKTHBHOCTH, CO3j,aBaeMOrO B KOpe CBeETOBbIM pa3paxKeHHeM HJIH 
NOKAIbHOH CTPHXHHHM3AalHeli, COMPOBOARMaeTCA Pe3KHM OCaONeEHHeEM ObICTPHIX 
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KOMIMOHEHTOB, 4TO CO3aeT BevaTeHHe HAIHYNA TOJbKO MOJOrHx KOJe6a- 
Hutt (', 8). 

HauasibHbiii TMOBepXHOCTHO-MOJIOMKUTEbHbIM KOMIMOHEHT BbI3BaHHOTO I0- 
TeHILMala HW SKCTPa-MOTeHIMa, BEPOATHO, CBASAHbI C BO3SOyKMeHHeEM pa3zn4- 
HbIX CTPYKTYPHbIX 9JIEMeHTOB KOPbI, TAK KaK OHM He CO3MalOT Apyr AIA Apyra 
pepakTepHOCTH. ITO aeT OCHOBaHHe HCKAaTb IIPHYHHY BOSHUAKHOBeCHHA 9KCTpa- 
noTeHHaJla B JBYXCTOPOHHHX CBA3AX MexKAy KOpOH MW HHTpawaMMHapHbIMH 
aqpamu Taamyca. Ilo BemunHe JaTeEHTHOrO NepHOMa SKCTpa-MOTeHWMad MOKET 
ObITb OTHECEH K BTOPHUHBIM MOTeHILMaaM. 


Puc. 4. Usmenenve nocToAHHoro MOTeHI[Hala KOpbl pH PHTMHYECKOM CBeTOBOM pa3parKeHHH 

(uactota 7 B | cek., quuTembHOCTHIO 10 ceK.). A — OTMeTKH CRETOBBIX pasipaxenuu; 5 —SOT 

(cepequHa KpHBo BbIMymeHa). Kann6posKka: 300 ws, J, cek. Perucrpalua KaJIOMeJIbHbIMH 3JIeK- 
Tpowlamu 


K mpu3HakaM, YKa3bIBalollwM Ha yuacTHe TaK Ha3bIBaeMbIX PeTHKYJIAPHbIX 
ajep c udby3HoH mpoekuuei B OpraHH3alluH PHTMMYeCKOM peaKWHH KOpHI | 
mosra (7), culeqyeT OO6aBHTb H3Me€HEHHA MOCTOAHHOrO MOTeHWMasla KOpbl MpH 
PHTMHYECKOM CBeETOBOM pa3ipaxkeHHu (puc. 4). [loqoOnble u3MeHeHHA NOCTOAH- 
HOrO MOTeHIMala XApaKTePHbI JIA BIMAHHH Ha KOPy CO CTOPOHbI peTHKYJIAPHOH 
(bopMallMH TaJlamyca HM CTBOJIa Mosra (°, °). 
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ITAPA3HTOJIOTHA 


B. A. MACJIEHHAKOBA 


BJIMAHHE FOPMOHOB XO3AHHA HA JHMATIAY3Y 
PTEROMALUS PUPARUM L. (HYMENOPTERA, CHALCIDOIDEA) 


(IT pedcmaeazeno akademuxom H. H. Ill maaszaysenom 18 II 1961) 


Opranu3M Mapa3uTa B Nepvod 2HLOMapasnTMyeCcKOrO pasBUTUA TeCHO CBASAaH 
C OpraHHsMOM XO3AHHa MH B TOM WM HHOM Mepe 3aBHCHT OT ero PUsHOJOrHH 
CrenleHb 3TOH 3ABHCHMOCTH y Pa3HbIX BUOB MapasHTH4YeCKUX HACeKOMBIX MOXKET ° 
ObITh Pa3SMMYHOH M ayKe MOET MeEHATLCA B OHTOFeHese OAHOH ocobu (?, 3). 
YkasaHHble OCOOCHHOCTH XO3AHHO-Mapa3sHTHbIX OTHOIIeHHM, KpOMe TeopeTH- 
yeCKOrO, HMeIOT OOIbILOe NpakTHYeCKOe 3HAYEHHE, TAK KaK ONPeeAIOT CTEMeHb 
CHHXPOHH3al|MH Pa3BHTHA MapTHepoB B Mpupore. 

McceqopanHbii HaMH xasbuuy Pteromalus puparum — wiMpoKo pacmpo- 
CTPpaHeHHbIM Mapa3suT KYyKOJIOK MHOTrHX JHeEBHbIX Oa6oueK, TrylaBHbIM O6pa30M 
poga Pieris u Vanessa. Umaro oTksagpiBaioT Alia B KYKOJKy XO3HWHAa, re u 
IIPOHCXOAMT BCe pa3sBHTHe OT Aa JO B3pocoro. B OHOH KyKOJIKe XO3AnHAa 
MOXKeT pasBuTpen fo 150 ocodeH napasuta. B TeyeHue ce30Ha Pteromalus 
‘flaeT B MpHposxe HECKOMIbKO MOKOJICHHU, COOTBETCTBEHHO UMCY MOKOJIeHHH 
xo3aeB. SHMyeT B COCTOAHHH JMallay3bl B CTAXHH B3pOCIOH JHYHHKH BHYTPH 
KYKOJIKH XO3AHHA. 

B3avMMocBa3b ce3s0HHOrO pasBuTHa P. puparum c ero XO3AHHOM 9KCIIepHMeH- 
TaJIbHO HCCeqoBalacb HAMM Ip pa3sBHTHH Napa3uta B KyKowKax Pieris bras- 
sicae L. u P. rapae L. (°). 

TlocneyxyrouluMM HallMMH HCCJIeqOBaHHAMU MOKa3aHO, YTO Ananay3sa P. pu- 
parum peryaupyetca TpemMa dakTOpaMu: TeMnepaTypoH, TMHOM WHA HW Pusno- 
JIOTHYeCCKHM COCTOAHHeM (Hanay3oH) Xxo3aHHa. B BbICOKHX TeMMepaTypax 
(23—30°) Ha 2MHHOM He (cBbie 16 4ac. cBeTa B CyTKH) pa3BHTHe NITepoMasia 
ujeT 6e3 AManaysbl. B Hu3KHX TemMepaTypax (NopayqKa 15—18°) u Ha KOpoTKom, 
12-uacoBoM, He HaGOmofaeTcA “wacTHYHAA WIM NONHaA Malay3sa Mapasuta. 
B peakuuax Ha 3TH dbusuyeckue cbaxToppl P. puparum oOHapyKuBaeT MOJHy1O 
H€3aBHCHMOCTb OT XO3HHHAa. OHAKO MPH MapaJVIeIbHOM Ppa3sBHUTHH B AMalay3u- 
PYIOUlMX HM AKTMBHBIX KYKOJIKaX XO3AHHA YMCIO AMaNay3HpylIOULMX JIMYHHOK 
Mapa3uta Bcerfqa Oombuie B jMallay3HpylouleM XO3HHHeE, YeM B AKTHBHOM 
(cm. Ta6m. 1). Takum o6pa30M, cOMmpsxKeHHOCTb Ce30HHOPO Ppa3BHTHA, B uaCT- 
4OCTH HACTYIJICHHA JManay3bl y 9THX WapTHepoB, MocTuraeTcA YaCcTHYHO 
aBTOHOMHBIMH peaKILMAMM MapasuiTa Ha BHEeLIHUe (baKTOpbI (TeMlepatypy u AMHy 
(HA) H YACTHYHBIM BJIMAHMeM (PU3HOJOrHH XO3HHHA, KOTOPOe MOKeT TIpOAB- 
IATbCA WH OTCYTCTBOBATb B 3ABMCHMOCTH OT XapakTepa COyeTaHHA C JBYMA 
IpyrumMuv ycJIOBHAMH. 

KakumM o6pa30M OcylllecTBJIAeTCA BJIMAHHe XO3HHHA Ha Tlapa3uTa, OcTaBa- 
10Cb JO MOcaeqHero BpeMeHM He BbIACHeHHbIM. IIpAMbIX 9KCIHePHMeHTAJIbHbIX 
(aHHBIX, KpoMe pa6ortpi (17), B wuTepatype Her. M3 OTMebHBIX CBeeHHM, HMerO- 
WMXCaA B HeKOTOpbIx pa6oTax (*,%~1"), MOxKHO 3aKJIOUNTb, YTO pasHooopasHble 
| 0OpMbI MpOABMeEHHA 3aBMCHMOCTH pa3sBUTHA Mapa3svTa OT XO3AMHA CBOJATCA K 
| IMAHMIO TOPMOHAJIbHBIX CTHMYJIOB TOCeAHerO Ha OTAEIbHbIe 9TAMbI PasBHTHA 
(apa3uTa. 
| B wamy 3aqaay BxXOLU0 MpoaHaHM3MpOBaTb Me€XaHH3M BMAHMA WMallay3sbl 
'. brassicae Ha aQuanaysy P. puparum. 
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Lacmuma ft 


Buausnne TemMiepaTypbl, JWIMHbI JHA HW AMallay3bl XOsAuHA 
P. brassicae Ha WHanay3sy P. puparum 


Kopotkuii (12 vac.) WeHb Tuauuuvrlt (24 yac.) eHb 
S 
5 B Auanay3up. B aKTHBHOM | B Quanaysup. B aKTHBHOM 
a XO3AHHE XO3AuHE xO3AHHE xXO3AnHE 
r : 
a 6 a 6 a 6 a 6 


18 416 | 100 61 92 402 26 = -- 
23 *478 | 100 62 0 558 5 169 0) 
25 300 90 79 0 503 0) — = 


IIpumeuaHue. a—unco muuuHOK P. puparum B onbite. 
6 —kOnnueCcTBO JWaNay3upyloulHX (B MpoOleHTax). 


O jquanayse xosauna, P..brassicae (uMeloleH MeCTO Ha CTaMM KYKOJIKH), H3BeCT- 
HO, UTO OHA ONpeseAeTCA BJIMAHHEM KOPOTKOYO JHA B MepHoy ryceHHuHOro pa3- 
putua (1,2). Pas quanay3a BOSHUKJa, TO abHeMIMMi MopdoreHes MOxeT BO306- 
HOBUTbCA TOMbKO TMOCe JJIMTEbHOrO NepHola peaKTUBalWH B HA3SKUX MOJIOKK- 
TeIbHBIX TemMepaTypax (7,°~", 1%). I]pu BocnuTanuu ryceHul Ha WIMHHOM He 
oOpa3yloulveca KyKOJIKH pasBuBaloTcA Oe3 [Malay3bl, HW Yepes HECKOJIbKO HEH 
H3 HHX BbleTaIOT OaOouKH. 

Mu3no70rnyeckuli MeXaHH3M KyKOJIOUHOH AManayspl Lepidoptera noyzpo6uo 
vicceqoBan B padotax (14~!*), Oru, a TakxKe HeKOTOpble Apyrue paborsi (1%) y6e- 
WUTeIbHO MOKa3bIBaIOT, YTO KYKOMOUHAA AMallaysa OaOoueK peryMpyerca SHIO- 
KPHHHOM CHCTeMOM, COCTOAUeH M3 HEMPOCeKPeTOPHHIX KJIeETOK MO3ra HM MpOTO- | 
pakaJIbHbIX Kees. AKTHBHAA CeKpellMA TOPMOHA Ha3BaHHbIMM OpraHaMu oOMpe- | 
TeseT HOPMasbHbIM MopdoreHes KYKOJIKH. BpeMeHHasd OCTaHOBKa ceKpeTOpHOH 
J@ATCIbHOCTH 9STHX HeHPO-9HAOKPHHHEIX IeHTpOB MpHBOAHT K uanays3e, 
B TlepHoq KOTOPOH Mporeccbl! MopdoreHe3a OCTaHaBJMBAIOTCA. 

OMBITHI C HaJIOMKeHHEM JIMPATypbI HW C pacceyeHHeM KYKOJIKM Ha WBe uacTu — | 
TIepeMHIOIO U OprIoUIKO — JO TOTO MOMeHTAa, MOKA FOPMOH MpoTOpakKaJbHOH 2xKe- 
Jl€3bl, IKIM30H, HE BbILeIMICA B KPOBb, IIpHBOJAT K HOPMaJIbHOMY HMaruHaJb- 
HOMY pa3BUTHIO NepeqHeH MOJIOBMHbI KYKOJIKH, TaK KaK 3€Cb HAXOJATCA UCTOU- | 
HUKH ropMonHa. Hprouiko B STHX CYYAAX OCTA€TCA B COCTOAHHH «MepMaHeHTHOM» 
duanay3p (15717). 

Hallux ombitax c P. brassicae HamomKeHHe aMrary ppl Ha rpanune rpyqu 
H Opiouika B MepBbie 2 uaca Moce OKYKJICHHA AKTHBHOM KyKOAKH TpHBosMO 
K TOMY, 4TO NepeMHAA “ACTH Tea, NOJYIMBINAA SKIM30H, PasBUBasacb JO MMaro, 
a OpIONIKO OCTaBaOCb Hepa3sBUBIIMMCA B TeYeHHe HECKOJIBKHX MeCAILeB HU BI 
KOHI€ KOHI[OB Morn6aJo. 

B MOTOTOBUTeIbHbIN MepHol paOoTbl HaMH ObINO MepeBA3SaHO HECKOJIbKO 
COTeH KYKOJIOK KanycTHuubl. []poweHt ruOemM OT HaslOwKeHHA JMuraTypbl Mpuy 
STOM He Mpesbuuant 15%. | 

Ja 3apaxKeHHA TITepOMaJIOM TlepeBAZbIBAJIMCb OMMCAHHBIM BBILIIe CIOCOGOM: 
3aBEOMO AKTHBHbIe (BOCMUTAHHbIe B YCIOBMAX JWIMHHOTO JHA pu 23°) u 3a-}, 
BeQOMO JManay3upylomiue (BOCIHTAaHHbIe Ha KOPOTKOM JHE pu 23°) KyKOKH) 


yacTb Tela. Bbpiwio nocTaBmeHo 8 BapHaHTOB OMbITa C 3apaxKeHHeM AKTHBHBIX)) 
M [\Malay3Mpyloulux TepeBAsaHHBIX KYKOJIOK (CM. puc. 1, BapHaHTE! O— Od}, 
u3— A). B KaxOM BapMaHTe OMbITa OblO MO 5—7 MepeBAsaHHbIX KYKOVJIOK.}), 
M¥HMMaJIbHOe KOJIMYECTBO TapasHTOB, PpasBUBIIMXCA B KaxkOM BapuaHTe, Obi 
53 oco6u, MaKcuMambHoe 218 oco6eit. B KauecTBe KOHTpOA MpociexKeHO pas 
BUTHe Napa3suTa B HelMepeBASAHHbIX AKTHBHbIX HM [Malay3upylouluX KYKOJIKa 
B TX Ke CBETOBLIX BAaPHaHTax (cM. Ta6m. 1, 23° uw puc. 1, BapHaHTHl a, e, 9, M) 

Anaiv3 lpeqcTaBieHHpx B Ta6l. 1 u Ha puc. | pesysbTaTOB MOKa3biBae 
culenyroulee, 
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Pa3BuBancb Ha 12-yacoBoM He B epeqHHX VM OpIOUIHEIX yacTAX OMepupo- 
BaHHbIX JHallay3upyiolwwux KYKOJIOK KallycTHuybl, Pteromalus naet 93—96% 
AMalay3supylowux ocodei (puc. |, BapuanT 6 u #8), 4TO aKTHYeCKH COOTBET- 


CTByeT KOHTpOJIIO (BapHaHT a). IIpu pas- 
BHTHH B TepeqHeH uacTH Tela aKTHBHOTi 
KYKOJIKM (BapHaHT 2) Napa3suT He Marlay- 
3upyeT, KaK HM B KOHTpOule (BapHaHT e). Ho 
PasBUBaAcbh B Oprlolike epeBasaHHOH ak- 
THBHOH KyKOIKH (BapHaHT 0), KOTOpoe 
‘(aHaJIOrM4HO Mallay3upyloled KyKoKe 
JIMIM€HO TOPMOHOB, CTHMYJIMpyloulux Mop- 
cporenes, 80% ocobeli napasuTa Braaer 
B j\Mamay3y. Tako pe3yibTaT moKas3bl- 
‘BaeT, YTO (PU3HONOrMYeCKHe YCIOBUA pa3- 
BUTHA B [\Mallay3Hpyloulux KYyKOKax Ka- 
‘TYCTHHUbI HW B JIMUICHHOM 9KXH30HAa Oproui- 
Ke aKTHBHOH KYKOJKM OKa3aJIHcb UJeH- 
THUHBIMH. OtcyTcTBHe B J\Mallay3upyto- 
WMMX KYKOJIKaX WH OplouIKe aKTHBHOH kKy- 
KOJIKH SKIM30HA Olpeyeu0 B JaHHbIx 
OMbITaX OHOTHMHOCTE peaKuun P. pupa- 
Tum Ha BAMAHMe KOpOTKOTO JHA. 

B ycNOBHAX JIMHHOTO JHA BO BCeX 
BapWaHTax OMNbITOB (3 — A”) pa3BUTHe, KaK 
MB KOHTpOJAX (9 Mm), TWpoTeKaeT 6e3 
Auanay3et. 

Ha OcHOBaHHH MpOBeeHHLIX OMBbITOB 
‘MOXKHO yTBepxKaTb, 4TO (busnomornue- 
ieKOe BIMAHHE KaltyCcTHHUbl Ha MMallay3y 
ee mMapasutTa P. puparum ocyulecTBAaetcs 
yepes mocpezcTBO ropMoHoB. MMeHHO Ha- 
‘Muve B KpOBH aKTMBHOrO XO3AHHa 9KIIN- 
‘80HA OMpeesaeT AKTHBHOe pasBHTHE Ia- 
/pasuTa B Tex ycIOBUAX, re B OTCyTCTBUe 
TOPMOHA MPOABAIOTCA CaMOCTOSTEJIbHBIC 


3 YaCTHOCTH — KOPOTKOTO JHA. 


um. A. A. )KqaHopa 
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Puc. 1. Ilpowent qHanay3supyroulHx oco- 
6eh P. puparum mp pa3sBHTHH B jHa- 
Tay3Hpylwowlux (3allITpHXOBaHHbIX) H aK- 
THBHBIX (CBeTVJIbIX) KYKOJIKaX XO3AHHA> 
P. brassicae. |] — pa3BHTHe Ha KOpOTKOM 
(12-uacopom) aHe, 23°; J] — paspuTue 
Ha JJIHHHOM (24-uacoBom) qHe; 23°. Ba- 
pHaHTbI 6—O u s—A— pa3BuTHe Napa3Hta 
B KYKOJKaX, I€peBA3AHHbIX JO MOcTyn- 
JIGHHA TOPMOHA B KPOBb; BapHaHTHl a, e, 
oC, M — Pa3BHTHe B HeOMepHpOBaHHElX, 
KOHTPOJIbHBIX, KYKOJIKaX 


W Ooslee aanTHBHbIe peakIMM Mapa3suTa Ha BJMAHHe (PHSHYeCKMX (aKTOpOB, 
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Nornxangn Akagemunun nayr CCCP 
1961. Tom 139, Ne 1 


ITTAPA3HTOJIOLHA 


K. M. CYXAHOBA 


TEMMEPATYPHbDIE AXANTAUMH Y NAPASHTHYUECKHX 
MNPOCTEMWMX TPABAHOW HW O3EPHOM JISTYWEK 
(IT pedcmaeaeno akademuxom E. H. [aeaoeckxum 18 II 1961) 


TemnepaTypa — OHH M3 BeAyIMx (akTOPOB BHELIHeH CpebI, H WpoOmema 
ajlalTauHit OJHOKJIeTOUHBIX WH MHOTOKJIETOUHLIX OpraHH3MOB K TeMIlepaType 
CpeAbl OGUTAHHA ABJIAeTCA BaKHeHWeH OvomornMyecKoH npodsemoH. Ilo Bompo- 
CaM ajlallTallMii MHOTOKJI€TOUHBIX XXHBOTHBIX M PaCTHTCJIbHbIX OPraHH3MOB, UX 
TKaHelf HM KJIeTOK K TeMMepaTYPHbIM YCJIOBHAM CYDLECTBOBaHHA HMeeTCA OOVJIb- 
waa muTepatypa ((°~’, 1°-?*) u ap.). Cpeau mpoctetumx TemnepaTypuHble ajjali- 
TalHH HanOoee MOLpOOHO uUcceqOBaHbl y CBOOOAHORKUBYUIMX UNdysopuH 
(8, 19-1"). O BospelicTBHH OKpyXKalolleH TemnepaTypbl Ha JHLONapasHTHyecKHX 
TpoctTeHiuHX HMeeTCA JOBOJIbHO MHOFO JjaHHbIX, HO 3€KOHOMepHOCTH Temiepa- 
TYPHBIX ajjalTalul y HHX M3yYeHbI elle HegocTaTouHO (°, 74). 

B 3alauy HacTOAuleH padoTbl BXOJUT UcceqOBaHHe TeMMepaTYypPHbIxX 
aflantTalHli y 5 BAQOB KHLWe4HbIX MpOCTeHMIHX, NapasHTHpyIOUlMX KaK y TpaBAHOH 
Jiaryuiku (Rana temporaria L.), Tak wu y o3epHoH marymku (Rana ridibunda 
Pall.). K uncay uccmeqopaHHbIx mpocteimux oTHocatca; Balantidium duo- 
deni Stein, B. entozoon Ehrbg., B. elongatum Stein, Nyctotherus cordi- 
formis (Ehrbg.), Opalina ranarum (Ehrbg.). 

OMBbITbI MO HCMbITAHHIO TeMJIOYCTOHYMBOCTH TIpOBOMIHCb B CTeKJIAHHOM 
Kamepe (1), re HyXKHaA TeMMepaTypa NOLepxKUBaaCb C MOMOIIbIO HelpepbIB- 


DeaOnn minal 


SaBHCHMOCTb BPeCMeHH BbUKHBAHMA MapasHTH4uecKHXx 
HHPy3opuu (B MMHYyTaXx) OT jelicTBHA 
Temnepatyppl 40° 


M13 osepHor M3 tTpaBanol 

AATYUWKH JIAT YIUKH 
Nyctotherus cordifor- POY 0) cova) MAL (bya se\0) <4 
mis 2930220), 90 oy iO ae 
PASI (A OFasxt Waa || tose layi/aell) 4172 
Balantidium duodeni 21,89+0,24}) 41,600, 06 


22,44+0,59| 41,74-£0,06 
27,24+0,90| 2,7440,08 
Balantidium elonga- 15,04-40,30] 2,02++0,06 

tum 16,50+0,80| 2,810,05 
22,90+0,40} 3,90=0,04 


HOrO TOKa TeMJOH BOAbI. KoneOaHua TemMepaTypbl B KaMepe JOMycKaJIHCb) 
B lipeqetax +0,5°. B onbirax Mcnomb30BauCb TOKO JeTaIbHbIe Temmepa+ 
TypbI, HMCHHO 36; 38; 40 u 42°. Jaa Bcex onbiTOB Opaucb ecTecTBeHHbIe MONy- 
JAM ONaIMH H MHPysopHi, KOTOpble H3BAeKaMcb M3 KMIUeyHHKa ampuouit 
M MOMeULaJIMCb B PHHepOBCKHH pacTBOop cseqyroulero coctaBa; NaCl 6,5 r, KCl} 
0,14 r, NaHsPOs 0,01, CaCle 0,12 r, NaHCOs 0,20 r, OuqucTuiMpoBaHHas) 
Boga 1000 r. Pu6erb npoctelimux ycranapnuBanach MO MpeKpalleHHio JBUxKe) 
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HHA PeCHHYeK. OKCMePUMeHTaIbHbIe WaHHble OOpadaTbIBaIHMCb C TOMOLLbIO 
MeTOJOB BapHallHOHHOM cTaTucTHKH. Ha ocHoBe MOsyYeHHbIX CpeHUX BeIMYHH 
rHOeIM ONAIMH M MHysopHit (B MMHYTAX) Ip pasHbIX JeTabHbIX TeMMepaTypax 
IPOM3BOAHOCh NOCTpoeHve NoJymorapupmMuyeckux rpacduKos (1°), 
CpaBHeHHe ecTecTBeHHOM TelmMOycTOHUMBOCTH KaxKOTO Bua MpocTeuiHx, 
MapasHTHpy!ouluxX OJHOBPeMeHHO y TPaBAHOM HM O3ePHOH JIATyWIeK, MpoOBOH- 
JIOCb JIETOM (B Hove). J]1A MOCTAHOBKH OMBITOB UCHOMb30BaICH TOJIbKO CBeXxKUIi 
MaTepHall, T. €. JIATYINKH BbIWaBJIMBaIMCb HeMOCpeCTBEHHO U3 MPHpOHbIX 
MecT OOuTAaHMA. PesybTaTbI SKCIECPHMeHTAJIbHbIX JAaHHbIX MIpPeACTABJIEHbI B BUC 
AByX ModysorapudMuyeckux rpaduKos Ha puc. | u 2. XapaxtTep u ypoBeHb 
PaCcHOJIOXKeHHA OTPE3KOB IIPAMBIX Ha TpacdbHKax TNOKa3bIBalOT, YTO OAMH HM TOT 
*Ke BU, MpOcTeHMIMXx y TpaBAHOH H OZePHOH JIATYWIeK UMeeT pasHyto TeNMOycTON- 
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3aBUCUMOCTb CpeyHero BPeMeHH BbNKUBAHUSA UHy30o- 

PHH (B MHMHyTax) oT JelictBua TemnmepatypH 38° npu 

cOfepRKaHHM TpaBAHBIX MW O38ePHHIX JIATYWIeK B OM- 
HaKOBbIX TEMMe€PaTYPHbIX yCIOBHAX 


M3 o3epHor M3 TpaBaHoili 
AArylkKu JAP YuIK 
Balantidium duodeni 24,94£0,84| 4,15+0,46 
Ab 20=20 960) a. toae0) 0 
PASS ora wedlinPre lly topes) 08) 
Nyctotherus cordiformis | 12,38+0,89| 5,62+0,09 
13), OO==0F O15. O02 Omg 
22, AAs TAS io ace) oe 


yuBOCcTb. OO 3TOM MOXKHO CYJHTb NO CpeqHEMy BPeCMeHH BbIOKHBaHHA, KOTOPOe 
BeCbMa pa3JIM4UHO y MHPysopHh u ONaIMHH u3 COOMX BHA0B amcuoul. Jaa 
XapaKTepHCTHKH pa3Maxa BapHallHi cpeqHero BpeMeHH BbOKNBaHHA B TAGs. | 
TpeAcTaBJeHbl JaHHble 10 3 BuaM UHy30pHii, NOABepraBUINxXcA BO3selicTBUIO 
Temmepatypb 40°. . 
| W3 WaHHbix TaOMubI HM rpapuKOB culeqyeT, 4YTO BCe BHAL MapasuTMYeCKUXx 
MpocTeHiux TpaBAHOH JIATYWIKH OONaaloT 3HAYHTEJIbHO MeHbINeH TeMJOYCTOH- 
MBOCTbIO, EM Te 2%Ke BUI H3 KHWICYHHKAa OSePHOH MAryuiku. Kayan wudpa’ 
B TaOule IpescTaBsAaeT COOON CpeqHee BPeMA BLIKHBAHUA HA*y30puH, NpuHay- 
MexKaMux K OHO Nonyaawun. Mexdy OTAeIbHBIMH MONyIAWMAMM BCerya 
€cTb pa3HMlla B peaKILHH Ha OJHY HU Ty Ke MeTabHy!o Temnepatypy. Ilostomy 
(WIA KaxKOrO Bua UHPy30puH BTaOMUe MPHBOAATCA JaHHble 10 TpeM nonyas- 
IMAM, T. €. MOKA3AHO MHMHHMAJIbHOe, CpeqHee HW MAKCHMAaJIbHOe BPeMA BbIDKH- 
BaHHA. ’ 
Hekotopag pa3Hula B TelMOycTOMunBOCTH MapasHTMyecKHX MpocTeHuIMx 
‘DOXpaHAeTca H BTOMCJIyYae, CCIM TpaBAHbIX M O3ePHBIX JIAryWeK COepKaTb 
Tip OMHOH UW TOW %Ke TeMMepatType B ycMOBHAX sadOpaTOpHOrO SKCIIepHMeHTA. 
B ta6a. 2 NpMBOAATCA pe3yJIbTAaTbI ONbITOB MO MCHbITAHUIO TellOycToHun- 
'30CTH HHy30pul nocse cosepxKaHUA O3ePHbIX HM TPaBAHBIX AAryuekK upu 10— 
15° B Teyenue 8—10 uHegemb. CpeqHne mudpbl BbbKHBAaHUA OaslaHTuuyM u 
|) duKTOTepyc CBUJeTeILCTBYIOT O Pa3IM4YHOM TeMOYCTOHYMBOCTH UX y TpaBAHO 
4 O3epHOH Maryulek, HECMOTpA Ha OHH HM Te Xe TeMIepaTypHbIe YCOBHA Co- 
lepxkanua. Pasnuma cpeqHero BpeMeHH BbOKHBaHHA OCOOeHHO OTYETIMBO BBI- 
Bicena y B. duodeni u MeHbuie y HuKTOTepyc. OMBITHI CTaBMJIMCb B OKTAOpe u 
‘oa0pe. Ecau a OMbiITOB MO CpaBHeHMIO TeNJIOYCTOMYMBOCTH MpocTeHumx 
/3 jleTHee BpeMa Oba BLIOpaHa Temnepatypa 40°, To Aa MpocTeHuMx u3 JaAry- 
“eK, cosep2KaBIuXxcA OCeHbIO IIpH TemMepatype Somee HU3KOH, YeM B Ipupoy- 
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HbIX MecTaxX OOWTAHHA JIeETOM, HaHGoulee MOLXOAAUeEH OKasaacb Temilepatypa 
38°. TIpwuuna sakmouaeTca B TOM, 4TO MpocTeHiHe H3 TpaBAHHIX JAryileK, 
HAXOMMBIUMXCH B YCJIOBUAX OTHOCHTEIbHO HUSKOM TeMMepaTypbl, THOHYT Ip 
40° nouTH MoMeHTaJIbHO (B TeyeHue 1—2 MuH.). CreqoBaTeIbHO, Ooulee HU3KAaA 
TeMMepatypa coepxKaHuA JAryWeK CHOCOOCTByeT CHM2KEHHIO TellOyCTOH- 
YMBOCTH ZHLOMapasuTuyecKkux mpocteliumx. To xe caMOoe MOX%KHO HaOsMI0LaTb 
B IIpHpoye ocenbio H 3uMO. Brlcokasd OKpyxKalollad TeMMepatypa, Hallporus, 
CMOCOOCTBYET TMOBBILNEHMIO TeMIOYCTOHYMBOCTH. OTO MOXKHO BUeTb NIpH cpaBHe- 
HMM JlaHHBIX Ta6. 1 u 2. i 

Pasm4usd cpeqHero BpeMCHH BbOKHBaHHA pM JeHCTBUM JIeTAIbHbIX TeMIIe- 
patyp MoKasbiBaloT, TO TeMJOYCTOHYMBOCTh MapasMTMYeCKMX MNpocTelimux 
BapbupyeT B TAKUX %Ke WIMPOKHX Mpefewax, KaK M TemmoycTohwunpocth Para-- 


MUH. 
MUM, 100 
100{- 
i 
10 
10;- 
\> 
» 
r 0 
L 36 38 «= 40424 
SF Ge eaaOR CLES: a3 
Puc. 1. 3aBucumocTb Bpe- Puc. 2. 3aBHCHMOCTb Bpe- 
MeHH BbbKHBaHHA HHdby30- MeHH BbOKHBaHHA .Opalina 
puit poga Balantidium of ranarum (/) u Nyctotherus 
JICHCTBHA JICTAIbHbIX TeM- cordiformis (2) oT qelicTBHA 
mepatyp. a — mpocreimue JI€TaJIbHBIX Temmepatyp. a, 
H3 TpaBAHOM JIAryWIKH, O— 6 — TO x*e, 4TO Ha Duc. | 


H3 O3epHOH JIAryWIKH. 1 — 

Balantidium  elongatum, 

2—B. entozoon, 3—B. 
duodeni 


mecium caudatum (17), O6Hapy2kHBad MpAMy!O CBA3b C H3M€HEHHAMM TemMMepa- 
TYPbI OKpy2KarouleH cpeynl. Ho Ha Mapa3suTHyecKHX MpocTetiwHx OOMbINCe BIMA- 
HHe OKa3bIBaeT H CaM XO3AHH. CyleCTBEHHYIO POJIb B pa3JIH4YHH TeMMOYCTOH- | 
YHMBOCTH OJHOrO H TOrO %Ke BUA ONAIHH WIM HHPYZSOpHH U3 pa3HbIX BUOB 
amMuOuH UrparoT OCOOeHHOCTH YCJIOBHH OOUTAHHA XO3AuHA. TpaBsaHaa u O3epHan 
JIATYLUIKH HMeIOT pasHble apeavibl, pasHble yCMOBHA MAKPOKJIMMaTa BHYTPH apeaJioB 
M OTJIMYAaIOTCA HEKOTOPbIMH OCOGeHHOCTAMH OnOOrHH. O3epHad JIATYWIKa OT- 
HOCHTCA K YHCJY IOKHBIX (OPM aMuOUH, HB MPHPORHBIX yCOBUAX TeMNepaTypa 
ee Tema paBHa 11,0—29,5° (°). Temmepatypa Tela TpaBaHOl JIAryWIKH HWKe HU 
kouleOleTCA B Tipeqetax 6,0—26° B cBx3H Cc KOe6aHHAMH OKpy2Karoulel TeM- 
llepatypp (1%). | 

Cpeau ampuOut TpaBaHad JAryuiKa ABMAeTCH HaMOoMee CeBEPpHOH, XOIO0- 
JHOOMBOH (OpMOH, HM ee TeMMepaTypPHbIH ONMTHMYM COOTBeTCTByeT 30HE Coulee 
HW3KUX Temnepatyp (13—26° no BanHukosy), "eM TeMMepaTypHbI ONTHMYM 
osepHol Aaryuiku (18—28° no Bannukosy). Anekcanypos (*) a YuaKos (*°,*°) 
HCCI€QOBaIN TeMMOYCTOHYMBOCTh TKaHeH 3THX BUJOB HM OOHAPy XK, TO y 
TPaBAHOH JIATYUWIKH MepilaTeIbHbIHM SMMTeMH WM MbIMeYHAaH TKaHb OOaatoT 
3HaUHTeIbHO MeHbIUeH YCTOHYMBOCTbIO K JeHCTBMIO JICTAJIbHBIX TeMMepaTyp,} 
yeM y O3epHoH saryumku. Bpayn, Hecperaepa, @PuxenKo (7) NoKa3aJiH, 4TO 
AKTOMMO3HH CKeJIETHBIX MBI O3CPpHOM JArYUIKU Ooslee ycTOHYHB K JeHaTypH-) 
pytouleMy JeHCTBUIO Tella 1O CpaBHeHMiO C AKTOMMO3HHOM TpaBAHOM JIATYLWKH.) 

BplcoKas TelMOYCTOHYHBOCTh TKaHeil WM TKAHeBLIX Oe@IKOB YyKa3bIBaeT H 
TO, YTO O3€PHa MATYUIKA, ABJIAACb OHM U3 IOXKHEIX BUAOB AaMpHOMH, ajlall- 
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THpoBaHa K OO/lee BbICOKHM TeMIepaTypaM cpebI OOHTAHMA, 4YEM TPaBAHAaA 
JAryWika. C BbICOKOH TeIJIOYCTOHYHBOCTHIO O3ePHOM JALYUIKM, C Temmepatyp- 
HbIMH YCJIOBHAMM CYIIeCTBOBAaHHA CBA3aHa H OOJIbINaHd YCTOHYMBOCTb ee 9HIO- 
MapasHTHYeCKUX NPOCTeHIWHX K JeHCTBHIO JI€TAIbHbIX TeMMepaTyp 0 cpaBHe- 
HH1O C MpOCTeHWIHMH W3 KWINeUHHKAa TpaBAHOM JAryUIKH. 


MuctutyT watolorun Tloctynuio0 
Axkayemuu Hayk CCCP 16 II 1961 
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